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Preface 


This  report  describes  application  of  the  Hydrologic  Engineering  Center  Flood 
Damage  Analysis  (HEC-FDA)  programs  used  in  the  Omaha  District,  Corps  of  Engineers, 
Readiness  Management  System  demonstration  project  below  Oahe  Dam  on  the  Missouri 
River.  The  project  applied  Geographic  Information  System  (GIS)  data,  processed  and  stored 
using  the  Geographic  Resources  Analysis  Support  System  (GRASS),  to  generate  much  of 
the  input  data  to  the  flood  damage  programs.  The  raster  formatted  data  included  land  use 
(damage  categories),  reference  flood,  topographic,  and  damage  reach  boundary  variables. 

The  HEC-DAMCAL  program  used  the  data  to  develop,  and  store  in  HEC-DSS,  elevation- 
damage  and  elevation-number  of  structure  relationships  by  category  and  damage  reach  and 
elevation-crop  area  relationships  by  damage  reach.  These  relationships  were  subsequently 
retrieved  by  the  HEC-PBA  program  to  generate  urban  and  crop  flood  damage  by  damage 
reach,  state,  and  congressional  district  boundary. 

Thomas  Johnson,  on  developmental  assignment  to  HEC  from  the  Omaha  District, 
was  the  principal  engineer  on  the  project.  Omaha  District  staff  provided  the  GIS  data. 

Staff  from  the  Construction  Engineering  Research  Laboratory  (CERL),  (3orps  of  Engineers, 
assisted  with  the  GRASS  applications.  Donna  Lydon,  Bob  Carl,  Dick  Fong,  and  Marilyn 
Hurst  from  HEC  assisted  in  various  aspects  of  the  study.  Loshan  Law  was  responsible  for 
the  final  report  preparation.  Michael  Burnham,  Chief  of  the  Planning  Analysis  Division, 
HEC,  provided  general  guidance  Danyl  Davis  was  Director  of  HEC  during  the  conduct  of 
the  study. 
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Flood  Damage  Analysis 
within  the 

Readiness  Management  System 


1.  Introduction 


1.1.  Readiness  Management  System 

The  Readiness  Management  System  (RMS)  was  developed  for  the  Corps  of 
Engineers*  Emergency  Management  offices.  The  ^tem  provides  near  real-time 
assessments  of  the  impacts  associated  with  rainfall-runoff,  tributary  inflows  and  the 
operation  of  Corps  reservoirs  during  emergen^  situations.  The  RMS  utilizes  Geographic 
Information  System  (GIS)  technology  combined  with  hydrologic,  hydraulic  and  flood 
damage  programs.  The  system  enables  users  to  estimate  effects  of  reservoir  operation  and 
tributary  inflows  on  flow  conditions  for  specific  stream  reaches  given  various  operation 
scenarios. 

The  need  for  the  RMS  became  evident  because  of  an  inability  to  assess  downstream 
impacts  during  previous  dam  safety  exercises  performed  by  the  Omaha  District.  The 
damages  and/or  benefits  associated  with  various  operation  scenarios  were  estimated  from 
generalized  damage  curves.  At  that  time,  there  was  no  means  of  quickly  modeling  reservoir 
releases  to  estimate  potential  damages.  As  a  result,  the  potential  damages  considered  as 
part  of  the  decision  making  process  were  crude  and  lacked  adequate  support. 

Although  decisions  on  reservoir  operaUon  are  not  made  by  a  single  entity,  the 
advantages  of  having  a  single  tystem  as  a  basis  for  decision  making  are  numerous.  These 
advantages  include: 

•  A  common  data  base  utilized  by  those  involved  in  the  decision  making  process 
provides  more  consistent  results. 

e  More  realistic  estimates  of  impacts  fissociated  with  various  reservoir  releases  by 
modeling  releases  using  a  realistic  flood  damage  model. 

e  Detailed  graphics  capabilities  within  the  GIS  allow  decision  makers  to  quickly 
visualize  flood  boundaries  and  areas  impacted. 

•  Higher  degree  of  confidence  in  decisions  that  are  made  because  of  increased 
reliability  from  using  analytical  techniques. 

•  Better  documentation  of  the  decision  making  process  because  all  of  the 
information  used  in  the  analysis  is  stored  and  can  be  retrieved  at  any  time. 

The  primary  advantage  of  having  an  RMS  is  the  fact  that  all  offices,  both  Federal 
and  State,  are  using  the  same  system  as  a  basis  for  their  actions.  Once  a  system  is  accepted 
as  the  standard,  it  serves  as  a  common  basis  for  making  decisions  during  an  actual 
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emergency.  The  utilization  of  a  standardized  ^tem  also  provides  a  means  for  checks  and 
balances  because  everyone  using  it  should  be  getting  approximately  the  same  results. 


1.2.  Flood  Damage  Analysis 

The  Hydrologic  Engineering  Center  (HEC)  adapted  flood  damage  programs  for  use 
in  the  RMS  primarily  to  provide  near  real-time  estimates  of  flood  damages  for  specific 
events.  Some  of  the  data  needed  to  compute  flood  damages  was  developed  using  a 
Geographical  Information  System  (GIS).  The  Geographic  Resources  Analysis  Support 
System  (GRASS),  developed  by  the  U.S.  Army  Ckirps  of  Engineers,  Construction 
Engineering  Research  Laboratory  (CERL),  was  chosen  as  the  GIS  software  to  be  used  in 
the  RMS. 

HEC  used  existing  flood  damage  programs  with  some  minor  modifications.  The 
Damage  Reach  Stage-Damage  Calculation  (HEC-DAMCAL)  and  Project  Benefit 
Accomplishment  (HEC-PBA)  programs  were  adapted  for  use  in  the  RMS.  The  Data  Storage 
System  (HEC-DSS)  is  also  used  in  the  RMS  as  a  means  of  storing,  manipulating  and 
transferring  information.  The  four  miyor  software  components  used  in  flood  damage 
calculations  are: 

(1)  The  GRASS  GIS  package 

(2)  The  HEC-DAMCAL  program 

(3)  The  HEC-DSS  package 

(4)  The  HEC-PBA  program 

Figure  1  is  a  schematic  representation  of  the  how  the  flood  damage  analysis  components 
interact  within  the  RMS.  The  following  paragraphs  describe  the  operation  of  each 
component. 

(1)  Geographic  Resources  Analysds  Support  System,  GRASS  was  developed 
by  the  U.S.  Army  Corps  of  Engineers,  Construction  Engineering  Research  Laboratory 
(CERL).  GRASS  was  chosen  as  the  CIS  software  fur  the  RMS  and  is  useful  for  aiialyzing 
and  displa3dng  spatial  data  related  to  flood  damage  analysis.  The  program  can  be  used  to 
generate  a  data  base  file  which  contains  information  for  each  grid  cell.  The  attributes 
listed  in  the  data  base  file  are  necessary  for  calculating  flood  damages  using  the  HEC- 
DAMCAL  program. 

(2)  Damage  Reach  Stage-Damage  Calculation,  HEC-DAMCAL  was  developed 
in  the  mid  1970*8  as  part  of  a  family  of  computer  programs  designed  to  provide  a  eystematic 
technique  for  managing  and  analyzing  spatial  data  for  use  in  water  resources  management 
investigations.  The  program  accesses  data  stored  in  a  grid  cell  data  base.  A  more  detailed 
description  of  how  the  HEC-DAMCAL  program  operates  is  contained  in  the  DAMCAL  users 
manual  and  is  available  from  the  Hydrologic  Engineering  Center  (U.S.  Army  Corps  of 
Engineers,  February  1979). 

HEC-DAMCAL  has  the  ability  to  evaluate  damages  for  existing  or  future  land  use 
conditions.  The  program  also  has  the  ability  to  evaluate  damages  associated  with: 
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FIGURE  1  Flood  Damage  Package 
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HEC-PBA  can  obtain  elevation-time  relatbnsNp  from  path  No.  1  or  No.  2. 


•  nonstructural  alternatives  such  as  flood  plain  management  policies, 

•  flood  proofing  alternativ'-'  (raising  structures  or  adding  flood  resistant  materials 
to  structures), 

•  permanent  evacuatioa  of  structures  in  the  floodplain,  and 

•  any  combination  of  the  preceding. 

Damage  Reaches.  HEC-DAMCAL  operates  on  the  assumption  that  all  water  surface 
profiles  are  parallel  throughout  a  damage  reach  which  is  one  of  the  basis  for  the  reach 
delineatk Therefore,  the  user  must  evaluate  a  range  of  water  surface  profiles  for  a  study 
area  and  define  damage  reaches  that  satisfy  that  criteria  as  nearly  as  possible  while 
maintaining  the  economic  detail  desired  for  anal3rsia.  After  the  damage  reach  boundaries 
have  been  chosen,  they  are  encoded  into  the  grid  cell  data  base  by  assigning  each  grid  cell  a 
damage  reach  identification  number. 

The  program  aggregates  elevation-damage  relationships  from  each  grid  cell  within  a 
damap  reach  to  an  index  location.  The  index  location  can  be  an3rwhere  in  the  reach.  Total 
damages  for  a  reach  are  reported  based  on  elevations  at  the  index  location. 

Reference  Flood.  In  order  to  account  for  slope  in  the  water  surface  profile  of  a 
reach,  HEC-DAMCAL  defines  the  relationship  between  flooding  at  each  grid  cell  and 
flooding  at  the  index  location.  This  is  done  by  use  of  the  reference  flood.  The  program 
assumes  that  all  floods  are  spatially  distributed  the  same  as  the  reference  flood.  A 
reference  flood  is  best  defined  by  a  hypothetical  frequency  flood  event  in  the  mid  range  of 
damage  potential.  Reference  flood  water  surface  elevations  must  also  be  encoded  into  the 
grid  cell  data  base  by  assigning  a  water  surface  elevation  for  each  cell.  If  a  flood  larger 
than  the  reference  flood  is  to  be  analyzed,  the  reference  flood  boundaries  must  be  extended 
to  include  the  entire  area  of  interest.  Therefore,  some  grid  ceils  may  have  a  reference  flood 
elevation  which  is  actually  lower  than  the  ground  elevation. 

Computations.  The  user  must  develop  an  input  file  for  HEC-DAMCAL  which 
defines  the  format  of  the  grid  ceil  data  base,  composite  damage  functions  for  each  land  use 
category,  and  flood  elevations  at  the  index  location  for  each  damage  reach.  Composite 
damage  functions  define  the  potential  structural  and  nonstructural  damages  for  a  range  of 
flood  depths  for  each  land  use  category.  Flood  elevations  at  the  index  locations  can  be 
specified  for  single  flood  events  such  as  the  50-,  10-,  2-,  or  1-percent  chance  exceedance 
frequency  events. 

The  program  assigns  a  stage-damage  relationship  to  a  grid  cell  based  on  the  land  use 
(damage  category)  specified  and  the  composite  damage  function  for  that  particular  land  use. 
The  stage  is  converted  to  elevation  the  grid  cel!  by  setting  the  zero  stage  equal  to  the  first 
floor  elevation  of  the  structure.  HEC-DAMCAL  then  aggregates  the  elevation-damage 
relationship  of  each  cell  by  damage  category  to  the  index  location  by  adjusting  the  elevation 
scale  based  on  the  difference  in  the  reference  flood  elevations.  The  damages  are  reported 
separately  for  each  land  use.  Land  use  categories  can  also  be  aggregated  into  a  single 
elevation-damage  relationship  for  the  damage  reach.  If  single  flood  events  are  specified,  the 
program  calculates  damages  for  those  events  based  on  the  water  surface  elevations  at  the 
index  location. 

If  the  user  wants  to  determine  what  effect  flood  proofing  would  have  on  reducing 
damages  within  a  reach,  they  need  only  specify  the  land  use  categories  to  be  flood  proofed 
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and  the  elevationa  at  the  index  location  below  which  no  flood  damage  would  occur. 
Similarly,  the  effecta  of  removing  contents  (evacuation)  can  be  estimated  by  specifying  the 
land  use  categories  to  be  evacuated. 

HEC-DAMCAL  also  calculates  elevation-area  flooded  relationships  using  the  same 
techniques  described  previously.  Total  area  flooded  within  a  reach  is  likewise  based  on  the 
water  surface  elevation  for  a  given  flood  event  at  the  index  location.  It  should  be  noted 
that  when  a  user  specifles  a  damage  category  (land  use)  to  be  flood  proofed,  they  are  flood 
proofing  all  grid  cells  with  that  land  use  classiflcation.  Consequently,  the  area  flooded 
should  be  determined  for  non  flood  prooflng  conditions. 

Another  item  in  which  the  user  may  be  interested  in  is  the  number  of  structures  in 
each  land  use  category  flooded  by  a  single  event.  HEC-DAMCAL  can  calculate  the 
elevation-structures  flooded  relationship  by  simply  defining  the  average  density 
(structures/developed  area)  and  the  percent  of  the  total  area  that  is  developed,  for  each  land 
use  category.  The  number  of  structures  flooded  is  also  based  on  the  flood  elevation  at  the 
index  location. 

(3)  Project  Beneflt  Accomplishment,  HEC-PBA  was  developed  to  determine 
damages  prevented  (benefits)  by  existing  Corps  projects.  The  program  is  currently 
undergoing  modiflcations  and  has  not  yet  been  officially  released.  A  detailed  description  of 
the  program  operation  will  be  contained  in  the  HEC-PBA  users  manual  and  will  be 
available  from  the  Hydrologic  Engineering  Center  in  the  near  future. 

The  HEC-PBA  program  enables  the  user  to  calculate  damages  to  both  urban  and 
agricultural  areas  on  a  near  real-time  basis.  The  program  accounts  for  damages  which  may 
have  occurred  from  a  previous  flood  event  by  using  a  ”look-back”  routine.  By  accounting 
for  any  previous  damages  and  time  to  rebuild  in  an  urban  area,  the  program  determines  a 
more  re^istic  value  for  damages  from  a  sin^e  flood  event.  For  agricultural  areas  the 
program  accounts  for  previous  flood  events  based  on  time  required  for  the  land  to  dry  out 
and  whether  there  is  sufficient  time  to  replant  the  crop.  If  the  farmer  has  experienced  a 
previous  flood  and  replanted,  the  program  also  accounts  for  any  reductions  in  the  expected 
yield.  The  look-back  time  period  can  be  several  years  or  a  few  months,  depending  on  the 
users  preference. 

Damage  Reaches.  HEC-PBA  calculates  damages  based  on  damage  reach  definitions. 
The  program  does  not  perform  calculations  on  individual  grid  cells.  Damage  reaches  are 
often  defined  for  urban  areas  and  agricultural  areas  separately.  HEC-PBA  uses  a  special 
crop  damage  routine  which  analyzes  agricultural  damages  differently  than  urban  damages. 

The  damage  reach  definitions  must  also  be  consistent  with  jurisdictional  boundaries. 
HEC-PBA  is  able  to  report  damages  based  on  several  different  boundary  definitions  such  as 
community,  State,  County,  and  Congressional  districts.  The  program  aggregates  damages 
for  all  of  the  reaches  within  a  specified  jurisdictional  area.  Therefore,  it  is  important  that 
damage  reaches  do  not  overlap  a  boundary  line. 

Cron  Loss  Functions.  A  significant  advantage  of  the  HEC-PBA  program  is  its 
sophisticated  crop  damage  analysis  capabilities.  The  program  accounts  for  the  type  of  crop, 
planting  season,  growing  season,  time  to  harvest  and  average  yield  per  acre.  Crop  damages 
are  calculated  based  on  the  time  of  year  that  a  flood  occurs  and  duration  of  flooding.  The 
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damage  is  based  on  a  reduction  in  the  expected  yield  caused  by  flooding.  Dollar  values  are 
then  assigned  to  the  lost  yield  based  on  expected  market  values  for  the  crop.  Total 
damages  also  include  losses  associated  with  investments  in  crop  production  at  the  time  of 
the  flood. 

The  program  uses  crop  loss  functions  to  define  the  relationship  between  time  of  the 
year  and  potential  impacts  to  crops  should  flooding  occur.  Each  t3^e  of  crop  has  a  unique 
crop  loss  function.  The  relationship  is  based  on  the  percentage  of  a  crop  that  would  be  lost 
due  to  flooding  for  both  the  timing  and  duration  aspects.  The  program  does  not  account 
for  the  depth  of  flooding  and  its  effects  on  different  crops. 

Computations.  The  user  must  develop  an  input  file  for  HEC-PBA  which  defines  the 
jurisdictional  boundaries,  damage  reaches,  crop  characteristics,  reconstruction  time,  and 
period  of  analysis.  Crop  loss  functions  for  each  crop  must  also  be  developed.  HEC-PBA 
obtains  the  elevation-damage  and  elevation-area  relationships  from  HEC-DAMCAL.  The 
program  is  not  intended  to  interface  directly  with  the  GIS  data  base. 

HEC-PBA  calculates  damages  using  hydrograph  data  which  specifies  the  flood 
elevation  and  time  of  year  the  flood  occurs.  If  a  hydrograph  contains  several  months  of 
data  and  more  than  one  flood  event  exceeds  the  zero  damage  elevation,  the  user  must 
specify  the  event  for  which  damages  are  calculated  by  defining  the  starting  and  ending 
dates  of  the  analysis.  A  look-back  date  can  be  specified  prior  to  the  starting  date  to  account 
for  previous  events.  This  establishes  the  potential  damage  status  at  the  beginning  of  the 
analysis. 

Urban  damage  calculations  are  based  on  elevation-damage  relationships  and 
hydrograph  information.  Each  damage  category  is  analyzed  separately  within  a  damage 
reach.  Agricultural  crop  damage  calculation  are  based  on  elevation-area  relationships, 
hydrograph  information,  and  crop  loss  functions.  Each  crop  type  is  analyzed  separately 
within  a  damage  reach. 

The  HEC-PBA  program  also  calculates  the  number  of  structures  flooded  by  a  single 
event  for  each  land  use  category.  Closely  related  to  the  number  of  structures  flooded  is  the 
number  of  people  affected.  However,  the  population  affected  depends  a  great  deal  on  the 
time  of  day  and  the  day  of  the  week  on  which  the  flood  occurs.  HEC-PBA  does  not  account 
for  these  population  variations.  The  program  does  accept  input  of  elevation-population 
relationships  which  are  intended  to  represent  a  measure  of  people  impacted  by  a  flood. 

(4)  Data  Storage  System^  HEC-DSS  is  used  for  the  flood  damage  analysis  vnthin 
the  RMS  to  transfer  information  from  HEC-DAMCAL  to  HEC-PBA.  The  HEC-DSS  utility 
programs  used  in  coiyunction  with  the  flood  damage  programs  are;  DSSUTL,  DSPLAY, 
REPGEN  and  DSSPD. 

DSSUTL.  The  DSSUTL  program  provides  a  means  of  performing  utility  functions 
on  data  stored  in  HEC-DSS.  These  functions  include  tabulating,  editing,  copying, 
renaming,  and  deleting  data.  The  program  also  offers  the  capability  of  formatting  and 
copying  data  into  an  ASCII  sequential  file  for  transfer  to  another  computer,  or  for  use  by  a 
program  without  HEC-DSS  capabilities. 
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DSPLAY.  The  DSPLAY  program  enables  a  graphical  display  of  data  contained  in  an 
HEC-DSS  file.  Time-series  and  paired  data  can  both  be  displayed.  Up  to  seven  curves  and 
six  different  y-scales  may  be  displayed  at  one  time.  The  program  is  useful  for  visualizing 
the  data  generated  by  HEC-DAMCAL  to  verify  that  the  results  are  reasonable.  It  is  also 
useful  to  view  the  crop  loss  functions  to  be  used  by  HEC-PBA  and  verify  that  the  curves 
are  consistent  and  meaningful. 

REPGEN.  The  report  generator,  REPGEN,  is  used  to  simplify  and  automate  the 
production  of  routine  reports.  REPGEN  provides  for  the  retrieval  and  presentation  of  data 
hx>m  an  HEC-DSS  file  or  text  file  on  a  pre-specifled,  user  defined,  fixed  format.  The  format 
is  the  equivalent  of  a  blank  form  onto  which  variable  information  is  entered  in  designated 
locations. 

DSSPD.  The  DSSPD  program  provides  a  means  of  entering  paired  function  data 
into  an  HEC-DSS  file.  The  crop  loss  functions  used  in  HEC-PBA  are  paired  data  functions 
that  relate  percent  crop  loss  to  da3r8  of  the  year.  They  can  be  entered  into  HEC-DSS  using 
the  DSSPD  program. 


2.  System  Installation 

2.1.  Directory  and  File  Structure 

The  flood  damage  analysis  package  for  the  Omaha  District  RMS  was  set  up  with 
four  directories.  Each  directory  contains  specific  files.  It  is  important  that  these  directories 
be  created  prior  to  installation.  The  required  directories  are: 

(1)  HECEXE 

(2)  RMS 

(3)  DAMCAL 

(4)  PBA 

(1)  The  HECEXE  directoiy  contains  all  of  the  executable  versions  of  HEC 
programs.  The  HEC  programs  needed  for  flood  damage  computations  within  the  RMS  are; 

•  COED.EXE  -  Corps  editor  used  for  file  editing. 

•  DAMCAL.EXE  -  Flood  damage  calculation  model  for  GIS  data. 

•  DR1VERS.E1XE  -  File  to  manage  display  drivers. 

•  DSPLAY.EXE  -  DSS  program  for  graphical  displays. 

•  DSSPD.EXE  -  DSS  program  for  entering  paired  data. 

•  DSSTS.EXE  -  DSS  program  for  entering  time  series  data. 

•  DSSUTL.EIXE  -  DSS  program  for  editing  DSS  records. 
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•  MATHPK.E2XE  -  Program  for  manipulating  DSS  records. 

•  PREPBA.EXE  -  Preprocessor  program  for  PBA 


•  PBA.E1XE  -  Flood  damage  and  benefit  calculations. 

(2)  The  RMS  directory  contains  all  of  the  screen,  macro  and  batch  flies  necessary 
for  operation  of  the  RMS  menu  screens.  All  flies  with  no  extension  are  batch  flies  that  are 
substituted  into  one  of  the  TEMP.BAT  flies  when  needed.  Files  with  a  BAT  extension  are 
normal  batch  flies.  Files  with  a  MAC  extension  are  macro  flies  used  by  the  PREADR 
program  to  evoke  different  responses  when  choices  are  made  within  the  menu  screens. 

Files  with  an  SCN  extension  are  screen  flies  used  by  PREADR  to  display  the  menu  screens. 

(3)  The  DAMCAL  directory  contains  the  input  and  output  files  necessary  for 
operation  of  the  HEC-DAMCAL  program.  This  directory  also  contains  the  HEC-DSS  file 
and  the  macro  and  batch  flies  used  to  reformat  the  DSS  records.  It  ia  esaential  that  the 
namea  oftheae  filea  altuaya  remain  the  aame  in  order  for  the  menu  aelectiona  to  operate 
properly.  The  following  is  a  list  of  the  flies  in  the  DAMCAL  directory: 

•  MISSOURI.DSS  -  HEC-DSS  file  which  contains  all  of  the  DSS  records  output 

from  HEC-DAMCAL  and  records  to  be  used  as  input  to  HEC- 

PBA. 

•  MOAGRI.DC  -  Input  file  used  by  HEC-DAMCAL  to  compute  damages  in 

agricultural  areas. 

•  MOAGRI.DCO  -  Output  file  from  HEC-DAMCAL  for  agricultural  areas. 

•  MOURBAN.DC  -  Input  file  used  by  HEC-DAMCAL  to  compute  damages  in 

urban  areas. 

•  MOURBAN.DCO  -  Output  file  from  HEC-DAMCAL  for  urban  areas. 

*  •  AGRISTAT.GDB  •  Grid  cell  data  file  containing  attribute  information  for  grid 

cells  in  agricultural  areas. 

*  •  URBSTAT.GDB  -  Grid  cell  database  file  containing  attribute  information  for 

grid  cells  in  urban  areas. 

*  NOTE  -  The  files  with  a  GDB  extension  are  generated  on  the  workstation  using  the 
GIS.  The  RMS  fl  jod  damage  analysis  package  was  developed  to  allow  the  GDB  flies  to 
remain  on  the  workstation  and  be  accessed  automatically  through  a  local  area  network.  If 
a  network  is  not  available,  it  will  be  necessary  for  these  files  to  be  copied  and  installed  on 
the  PC. 

(3)  The  PBA  directory  contains  the  input  and  output  files  necessary  for  operation 
of  the  HEC-PBA  Preprocessor  and  Analysis  programs.  It  ia  eaaenUal  that  the  namea  of  these 
filea  remain  the  same  in  order  for  the  menu  selections  to  operate  properly.  The  following  is  a 
list  of  flies  in  the  PBA  directory; 

•  PREPBA.IN  -  Input  file  for  the  HEC-PBA  Preprocessor  program. 

•  PREPBA.OUT  -  Output  file  from  the  HEC-PBA  Preprocessor  program. 

•  PBA.IN  -  Input  file  for  the  HEC-PBA  Analysis  program. 

•  PBA.OUT  -  Output  from  the  HEC-PBA  Analysis  program. 
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2^.  Installation  Procedure 


The  installation  procedure  is  generally  similar  to  installation  of  other  HEC  products. 
As  previously  mentioned,  the  appropriate  directories  must  be  created  prior  to  installation 
and  files  placed  directly  in  those  directories.  The  installation  disks  contains  the  same 
directories  and  files  as  will  be  needed  on  the  PC.  It  is  important  that  all  files  are  copied 
from  each  directory  on  the  disk  to  directories  of  the  same  name  on  the  PC.  The  PKUNZIP 
program  is  used  to  decompress  those  files  with  a  ZIP  extension. 

It  will  also  be  necessary  to  load  GSS  device  drivers  for  producing  graphical  displays 
with  the  DSPLAY  program.  The  instcdlation  instructions  and  diskettes  are  provided 
separately.  The  installation  of  drivers  is  menu  driven  and  user  friendly. 

This  product  has  minimum  hardware  requirements  because  of  the  amount  of 
computing  required.  It  may  also  be  necessary  to  modify  the  AUTOEXEC.BAT  and 
CONFIG.SYS  files  on  the  PC  prior  to  beginning  operation.  The  following  sections  describe 
the  requirement  and  necessary  modifications. 

(1)  Hardware  Requirementa.  This  product  was  developed  using  a  486/33C 
personal  computer  with  8  MB's  of  extended  memory.  The  HEC>DAMCAL,  MATHPK,  and 
HEC-PBA  programs  all  require  extended  memory.  The  programs  will  not  operate  properly 
if  the  EMM  386  memory  manager  is  being  used. 

It  is  recommended  that  this  product  be  installed  on  nothing  less  than  a  386/26C 
computer  with  a  math  coprocessor  and  at  least  3  MB's  of  extended  memory.  The  DSPLAY 
program  requires  a  minimum  of  460K  of  resident  memory,  with  the  device  drivers  loaded,  to 
operate  properly.  In  most  instances  it  will  be  necessary  to  have  all  network  software 
unloaded  while  running  DSPLAY.  This  product  was  designed  to  have  the  network  software 
running  only  during  operation  of  the  HEC-DAMCAL  program. 

(2)  AUTOEXEC.BAT  Modifications.  The  AUTOEXEC.BAT  file  must  contain 
the  following  statements: 

PATH  C:\HECEXE  -  The  HECEXE  directory  must  be  listed  in  the  path  statement. 

SET  CGIPATH=C:\GSS  •  Statement  to  define  the  directory  in  which  the  device 

drivers  are  located. 

(3)  CONFIG.SYS  Modifications.  The  CONFIGBYS  file  must  contain  the 
following  statements: 

DEVICE=C:\DOS\ANSI.SYS  -  To  allow  display  of  the  menu  screens. 

LASTDRIVE=Z  >  Needed  if  a  fictitious  drive  is  created  to  allow  access  to  data  on 
the  workstation. 
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3.  Flood  Damage  Computations 


3.1.  Overview  of  Computational  Procedure 

Calculation  of  the  potential  flood  damage  within  the  Readiness  Management  System 
(RMS)  framework  relies  on  the  Geographic  Information  System  (GIS)  to  provide  input  data 
for  the  HEC*DAMCAL  program.  HEC-DAMCAL  generates  relationships  between  water 
surface  elevations  and  the  damages,  number  of  structures,  and  total  area  that  could  be 
flooded.  These  relationships  are  then  applied  to  a  particular  flood  event  using  the  HEC- 
PBA  program.  The  information  is  transferred  to  HEC-PBA  from  HEX3-DAMCAL  using 
HEC-DSS.  HEC-DSS  is  also  used  to  graphically  view  program  inputs  and  outputs. 

Selected  input  for  HEC-PBA  is  directly  {torn  HEC-DSS. 

The  Appendices  contain  examples  of  flood  damage  computations  using  the  procedure 
described  cd)ove.  Ebcamples  of  the  data  used  during  development  of  the  flood  damage 
analysis  package  is  shown  in  Appendix  B,  for  the  HEC-DAMCAL  program,  and  Appendix  C, 
for  the  HEC-PBA  program.  The  Appendices  also  contain  example  output  results. 


3.2.  Input  Requirements 

There  are  three  mechanisms  for  defining  input  for  flood  damage  computations.  Data 
from  the  GIS  is  used  as  input  to  HEC-DAMCAL.  The  HEC-DAMCAL  and  HEC-PBA 
programs  both  require  instructions  from  an  input  file. 

(1)  GIS  Data.  The  flood  damage  computations  are  determined  based  on  data 
generated  by  the  (GIS).  The  Geographic  Resources  Analysis  Support  System  (GRASS), 
Version  4.0,  was  the  GIS  software  used  in  this  exercise. 

The  information,  necessaiy  for  flood  damage  analysis,  developed  using  the  GIS  are: 

•  Damage  Reach  Designations, 

•  Landuse  Classification, 

•  Ground  Elevations;  and, 

•  i^'eference  Flood  Elevations. 

GRASS  uses  the  Relational  Information  Manager  (RIM)  to  manage  its  data  base. 

The  HEC-DAMCAL  program  requires  a  data  file  in  ASCII  form  which  specifies  the 
attributes  listed  above  for  each  grid  cell  to  be  analyzed.  After  all  of  the  necessary  attribute 
maps  have  been  created,  GRASS  is  able  to  generate  the  data  file  using  RIM. 

Damage  Reach  Designations.  The  damage  reaches  were  defined  based  on  the  largest 
possible  flood  boundary,  corporate  limits,  reservation  boundaries  and  county  lines.  The 
flood  boundary  that  would  result  from  failure  of  Oahe  Dam  was  chosen  to  define  the 
maximum  possible  flooded  area.  Information  (torn  the  U.S.  Census  Bureau’s  TIGER  files 
was  used  to  define  the  city,  county  and  reservation  boundaries. 
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The  damage  reach  boundaries  were  digitized  using  the  v.digit  program  in  GRASS. 
The  flood  boundary  for  dam  failure  was  used  as  the  base  map.  TIGEIR  data  was  used  to 
overlay  the  other  boundaries.  A  new  vector  file  was  created  which  divided  the  flooded  area 
into  polygons  which  represent  the  damage  reaches.  A  raster  map  was  then  generated  using 
GRASS  to  label  all  of  the  grid  cells  within  a  polygon  with  the  appropriate  damage  reach 
number.  The  area  between  Oahe  Dam  and  Big  Bend  Dam  includes  16  damage  reaches,  as 
defined  in  Table  1. 


TABLE  1 

Damage  Reach  Definitions 


Reach 

Reach  Definition 

1 

Hughes  County,  upstream  of  Pierre. 

2 

Stanley  County,  upstream  of  Fort  Pierre. 

3 

City  of  Pierre. 

4 

City  of  Fort  Pierre. 

5 

Stanley  County,  Bad  River,  upstream  of  Fort  Pierre. 

6 

Stanley  County,  downstream  of  Fort  Pierre. 

7 

Hughes  County,  downstream  of  Pierre  to  Reservation. 

8 

Stanley  County,  downstream  of  Reach  6  to  Reservation. 

9 

Lower  Brule  Reservation,  Stanley  County. 

10 

Crow  Creek  Reservation,  Hughes  County. 

11 

Lower  Brule  Reservation,  Lyman  County. 

12 

Crow  Creek  Reservation,  Hyde  County. 

13 

Crow  Creek  Reservation,  Buffalo  County. 

14 

City  of  Lower  Brule. 

15 

City  of  Fort  Thompson. 

Landuse  Classification.  The  landuse  for  this  exercise  was  defined  for  urban  areas 
and  rural  areas  separately  using  different  methods.  It  is  important  to  realize  that  landuse 
classification  can  be  done  many  different  ways.  The  landuse  classifications  used  during  the 
development  of  the  flood  damage  pro^'-'uns  should  be  considered  approximate  and  used  for 
test  purposes  only.  It  is  recommended  that  the  landuse  be  reclassified  by  a  qualified 
analysts  to  provide  more  meaningful  flood  damage  computations. 

Landuse  for  the  urban  areas,  Pierre  and  Fort  Pierre,  was  classified  based  on  aerial 
photographs  at  a  scale  of  1”  =  1000’.  The  photos  were  converted  into  GIS  format  at  the 
Omaha  District  office.  The  v.digit  program  within  GRASS  was  used  to  divide  the  urban 
area  into  polygons  of  similar  landuse.  The  flood  boundary  for  dam  failure  was  used  as  the 
base  map  to  define  the  outer  edge.  The  aerial  photos  were  used  as  a  backdrop  for  the  area. 
A  new  vector  map  was  created  which  divided  the  urban  areas  into  12  different  landuse 
types.  A  raster  map  was  then  generated  from  the  vector  map  to  label  all  of  the  grid  cells 
within  each  polygon  with  the  appropriate  landuse  categoiy.  The  landuse  categories  for  the 
urban  areas  are  shown  in  Table  2. 
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TABLES 

Urban  Landiue  Cateijories 


I 


Category  Category  Tvoe 

1  Residential 

2  Mobile  Homes 

3  Schools 

4  Ofifices 

5  Warehouses 

6  Department  Stores 

7  Groceiy  Stores 

8  Motels 

9  Industrial 

10  Recreation  Areas  /  Golf  Courses 

11  Undeyeloped  Open  Area 

12  Water  Bodies 


The  most  difficult  classification  within  the  urban  areas  is  for  industrial  and 
commercial  properties.  Categories  5, 6,  7  &  8  were  chosen  as  being  representatiye  of 
typical  commercial  enterprises.  It  is  important  that  landuse,  and  especially  industrial  and 
commercial  areas,  be  yerified  by  a  qualified  economist. 

Landuse  classification  for  rural  areas  was  based  on  the  National  Oceanic  and 
Atmospheric  Administration  (NOAA)  Adyanced  Very  Hi^  Resolution  Radiometer  (AVHRR) 
data  for  land  coyer  characterization  in  the  conterminous  United  States.  The  AVHRR  data 
used  was  originally  developed  at  a  spatial  resolution  of  1  kilometer.  Although  the  data  is 
somewhat  crude,  it  does  distinguish  between  cropland  and  natural  vegetation.  The  data  are 
also  collected  frequently  which  also  adds  to  its  accuracy. 

The  original  AVHRR  data  had  150  land  cover  categories.  The  data  was  reclassified 
using  GRASS  for  the  area  within  the  flood  boundary  between  Oahe  and  Big  Bend  Dams.  It 
is  necessary  to  distinguish  between  cropland  and  undeveloped  land  for  flood  damage 
computations.  Therefore,  the  land  cover  was  reclassified  into  4  categories,  as  listed  in 
Table  3. 


TABLES 

Rural  Landuse  Categories 


Category  Category  Type 

1  Cropland 

2  Grassland 

3  Woodland 

4  Water 


Ground  Elevations.  The  topographic  data,  which  defines  the  ground  elevations 
within  the  study  area,  was  developed  at  the  Omaha  District  office.  The  data  was  not 
modified  prior  to  being  used  in  the  flood  damage  analysis.  It  was  evident  that  the  data  does 
contain  some  errors.  It  is  recommended  that  the  topographic  data  be  verified  in  regard  to 
its  relationship  with  the  landuse. 

Reference  Flood  Elevations.  The  reference  flood  information  was  developed  using 
the  GIS  and  HEC-2  output.  There  are  several  different  floods  that  could  be  used  to 
represent  the  reference  flood.  The  flood  elevations  associated  with  a  release  of  200,000  cfs 
from  Lake  Oahe  and  a  pool  level  of  1423  ft  msl  at  Lake  Sharpe  was  chosen  as  the  reference 
flood  for  testing  purposes. 

A  vector  file  was  created  using  the  v.digit  program  in  GRASS.  The  flood  boundary 
for  dam  failure  was  used  as  the  base  map  and  a  vector  map  showing  the  HEC-2  cross 
section  locations  was  used  as  an  overlay.  The  cross  section  locations  were  digitized  onto 
the  base  map  along  with  some  intermediate  sections.  The  sections  were  labeled  with  the 
water  surface  elevations  calculated  by  HElC-2.  A  raster  map  was  generated  from  the  vector 
map  which  labeled  those  grid  cells  that  fell  along  the  labeled  lines.  A  surface  contour 
algorithm  was  then  used  to  assign  values  to  the  grid  cells  between  cross  sections. 

The  result  is  a  data  file  in  ASCII  form  which  defines  the  damage  reach,  landuse 
classification,  ground  elevation,  and  reference  flood  elevation  for  each  grid  cell  in  the  study 
area.  Separate  data  files  are  created  for  urban  and  rural  areas  because  they  are  analyzed 
separately.  The  data  files  generated  by  GRASS  are  in  free  format  and  cannot  be  used 
directly  by  HEC-DAMCAL.  A  shell  script  was  written  which  converts  the  data  file  into  a 
fixed  format  for  use  in  HEC-DAMCAL. 

(2)  HEC-DAMCAL  Input.  The  HEC-DAMCAL  program  requires  input  from  two 
sources:  the  GIS  and  an  input  file.  The  input  file  contains  the  following  types  of 
information: 

•  Job  Control  Information, 

•  Grid  Cell  Data  File  Definitions, 

•  Depth-damage  Functions, 

•  Structure  and  Content  Values, 

•  Landuse  Densities, 

•  Damage  Reach  Information;  and, 

•  Single  Event  Flood  Elevations  (optional). 

Job  control  information  specifies  the  number  of  reaches  to  be  analyzed,  number  of 
landuse  conditions  and  output  specifications.  Definitions  for  the  data  file  includes  the  size 
of  the  file  (rows  and  columns),  number  of  grid  cells,  physical  size  of  the  grid  cells  (acres) 
and  how  the  data  file  is  formatted. 

Depth-damage  functions  define  the  potential  damage  to  structures  and  contents  as  a 
percentage  of  their  value  for  a  range  of  flood  depths.  Structure  values  are  specified  in 
terms  of  an  average  for  the  particular  land  use  type.  Content  values  can  be  specified  in 
dollars  or  as  a  percentage  of  the  structure  value.  Landuse  density  is  specified  based  on  the 
average  number  of  structures  per  grid  cell  for  a  particular  landuse  type. 


Damage  reach  information  includes  a  reach  label,  elevation  of  the  reference  flood  at 
the  index  location  and  the  range  of  elevation  values  to  be  analyzed.  Damages  for  single 
flood  events  can  be  analyzed  by  specifying  the  flood  elevations  at  the  index  location  for  each 
event. 


A  more  detailed  description  of  the  format  and  deflnitions  of  input  records  for  HEC- 
DAMCAL  is  contained  in  the  DAMCAL  User’s  Manual,  dated  February  1979,  and  is 
available  from  the  Hydrologic  Engineering  Center,  Davis,  California. 

(3)  HEC-PBA  Input.  The  HEC-PBA  program  is  separated  into  two  different 
programs  known  as  the  Preprocessor  and  the  Aiudysis  programs.  Elach  program  requires 
different  input  data.  The  advantage  of  having  the  program  divided  is  that  normally  the 
Preprocessor  only  needs  to  be  run  once,  unless  the  landuse  crop  functions,  or  other 
conditions  change.  If  there  are  no  changes,  the  Analysis  program  can  analyze  several 
different  flood  events. 

The  Preprocessor  program  uses  the  following  data  stored  in  HEC-DSS: 

•  Elevation-Damage  Relationships, 

•  Elevation-Area  Relationships, 

•  Elevation-Structures  Relationships, 

•  Crop  Loss  Functions;  and, 

•  Flood  Hydrographs. 

The  elevation-damage,  area  and  structures  relationships  are  output  from  HEC- 
DAMCAL.  The  crop  loss  functions  define  the  potential  crop  losses  for  each  crop  type 
throughout  the  entire  year.  They  are  put  into  HEC-DSS  format  using  DSSPD,  which  was 
developed  for  entering  paired  data.  Flood  hydrographs  are  usually  input  to  HEC-DSS  by  a 
rainfall-runoff  model  such  as  HEC-1. 

The  Preprocessor  program  requires  the  following  information  in  its  input  file: 

•  Job  Control  Information, 

•  Boundary  Definitions, 

•  Crop  Production  and  Market  Statistics, 

•  Damage  Reach  Information;  and, 

•  Project  Information  (optional). 

Job  control  information  specifies  the  type  of  output  desired.  Boundary  definitions 
are  used  to  aggregate  damages  vrithin  specified  political  boundaries  such  as  communities. 
Counties,  Corps  Districts,  Congressional  Districts  and  Flood  Control  Districts.  These 
boundaries  do  not  necessarily  correspond  to  damage  reach  boundaries.  There  may  be 
several  damage  reaches  within  a  single  political  boundary. 

Crop  production  and  market  statistics  specify  the  planting  dates,  average  annual 
yield,  average  market  price  and  harvest  costs  for  each  crop  type.  The  spatial  distribution  of 
crops  must  also  be  specified.  The  distribution  is  usually  specified  as  a  percentage  of  the 
tot^  cropland  being  planted  in  a  particular  crop  within  each  damage  reach;  however,  the 
actual  area  planted  in  a  particular  crop  can  also  be  specified. 
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Damage  reach  information  apecifiea  a  label  for  the  reach,  the  political  boundaries 
within  the  reach  and  the  appropriate  hydrographs  for  the  reach.  The  flood  stage  must  also 
be  specifled  as  the  elevation  at  which  damages  begin  within  each  reach.  It  is  important 
that  the  damage  reach  designations  be  exactly  the  same  as  those  defined  in  the  HEC- 
DAMCAL  program. 

Project  information  for  levees  and/or  reservoirs  may  be  specified  if  the  user  is 
interested  in  analyzing  both  with-  and  without-project  conditions.  The  program  allocates 
benefits  to  one  or  several  projects  based  on  a  reduction  in  damages  and  a  weighting  scheme 
defined  by  the  user. 

The  Analysis  program  requires  little  input.  The  following  is  a  list  of  the  necessary 

input: 

•  Joh  Specifications, 

•  Period  of  Analysis, 

a  Project  Benefit  Allocations  for  Reservoirs  (optional);  and, 

a  Summary  Report  Table  Selection. 

Job  specifications  define  output  options  and  allow  for  ai^ustment  of  crop  market 
values  using  price  index  factors.  The  period  of  analysis  is  specified  by  beginning  date, 
ending  date  and  look-back  date.  Project  benefit  allocation  for  reservoir  is  specified  as  a 
percentage  of  the  total  benefits  for  each  project.  Summary  report  table  selection  can  be 
based  on  any  of  the  political  boundaries  and/or  damage  reach  boundaries. 

A  more  detailed  description  of  the  format  and  input  records  for  both  the 
Preprocessor  and  the  Analysis  programs  will  be  contained  in  the  HEC-PBA  User's  Manual. 
The  manual  is  expected  to  be  published  in  the  Fall  of  1992.  It  will  be  available  from  the 
Hydrologic  Engineering  Center,  Davis,  California. 


3.3.  Program  Operation 

This  section  describes  how  the  flood  damage  programs  are  operated.  The  process 
has  been  automated  by  using  screens,  macros  and  batch  files  to  create  a  menu  driven 
interface  which  makes  it  eaiy  to  tise.  The  screens  are  shown  in  this  section  along  with 
brief  definitions  of  each  command. 
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Screen  1  -  Banner 


U.S.  MHn  COiiPS  OF  SKINEEIS,  OMNO  DISTRICT 

xEttiNEss  meam  svstBt 

FLOOI  SMIMI  MtOLKSIS 

M 


I  IHI  I 


U.S.  Amy  COBPS  of  ehgineers 

HyDROLOGIC  OKIMEERINC  CBIID 


The  following  commands  can  be  used  with  this  screen: 
<ENTER>  •  Continue  to  the  next  screen. 


X 


•  Ebdt  the  flood  damage  analysis. 


Screen  2  •  Flood  Damage  Program  Choice 


nool  ma  mm.!su  mogmb 

MGM.  -  iMifB  iBich  SUgHiMiB  CilciUtin 
PM  -  PirojKt  Imefit  Acconrlithint 
eXit  *  letan  to  Mil  tcren 

bttar  letter  for  iesirdl  progru  ) 


The  following  commands  can  be  used  with  this  screen: 

"  D  ”  •  Choose  the  HEC-DAMCAL  program  options.  From  there  the  user  is  able  to 
perform  the  operations  necessary  for  executing  the  HEC-DAMCAL  program. 

”  P  ”  •  Choose  the  HEC-PBA  program  options.  From  there  the  user  is  able  to 
perform  the  operations  necessary  for  executing  the  HEC-PBA  program. 

”  X  ”  -  Exit  to  the  Banner  screen. 
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Screen  3  •  Selections  for  executing  the  HEC-DAMCAL  Program 


The  following  commands  can  be  used  with  this  screen: 

”  I  ”  •  Allows  the  user  to  edit  the  input  files  for  HEC-DAMCAL  using  the  COED 
editor.  The  user  chooses  the  input  for  urban  areas  or  agricultural  areas. 

*  D  ”  -  Executes  the  HEC-DAMCAL  program.  The  user  chooses  to  compute  urban 

damages  or  agricultural  damages. 

”  O  *  -  Allows  the  user  to  view  the  HEC-DAMCAL  output  files  using  the  LIST 

program.  The  user  chooses  to  view  output  for  urban  areas  or  agricultural 
areas. 

”  G  ”  -  Executes  the  DSPLAY  program  to  allow  the  elevation-damage,  area  or 

structures  relationships  to  be  viewed  graphically.  The  user  must  specify  the 
river  name,  reach  number,  landuse  type  (URBAN  or  AGRICULTURAL)  and 
landuse  condition  (EXISTING,  FUTURE  or  MODIFIED).  All  entries  must 
be  UPPERCASE. 

*  X  ”  •  Exits  to  the  Program  Selection  screen. 
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Screen  4  -  Selections  for  executing  the  HEC-PBA  Program 


nUECt  BMEFII  ACCOniSmT 

Iifit  -  Mlfy  PM  Ivit  files 
Losses  -  lUify  era?  loss  fsoctions 
Craps  -  Uieu  era?  loss  functims 
F«Mt  -  FoTMt  lEC-fiSS  file 
FM  -  Ccecste  PM  pogrus 
Outpst  -  Vies  PM  oetfut  files 
eXit  -  feiun  to  pravioss  lesu 

Enter  letter  for  desired  cossand  -==>  P 


The  following  commands  can  be  used  with  this  screen: 

"  I "  -  Allows  the  user  to  edit  the  HEC-PBA  input  files  using  the  COED  editor. 

The  user  must  specify  input  for  the  Preprocessor  program  or  input  for  the 
Analysis  program. 

”  L  ”  •  Allows  the  user  to  edit  the  crop  loss  functions  using  the  DSSUTL  program. 
New  crop  loss  functions  must  be  entered  externally  using  the  DSSPD 
program. 

"  C  ”  -  Executes  the  DSPLAY  program  to  allow  crop  loss  functions  to  be  viewed 
graphically.  The  user  must  specify  the  crop  type.  All  entries  must  be 
UPPERCASE. 

"  F  "  -  Reformats  the  HEC-DSS  file  using  HEC-MATHPK. 

"  P  "  •  Execute  the  HEC-PBA  program.  The  user  must  choose  the  Preprocessor  or 
Analysis  program. 

"  O  "  -  Allows  the  user  to  view  the  HEC-PBA  output  files  using  the  LIST  program. 
"  X "  -  Elxits  to  the  Program  Selection  screen. 
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3.4.  Output  Capabilities 


There  are  two  types  of  output  from  the  flood  damage  computations.  They  are 
Damage  Summary  Reports  and  Graphical  Displays.  HEC-DAMCAL  generates  output  in 
HEC-DSS  format  which  can  be  viewed  graphically.  HEC-PBA  provides  only  Damage 
Summary  Reports. 

(1)  Damage  Summary  Reports.  Both  the  HEC-DAMCAL  and  HEC-PBA 
programs  provide  summary  reports.  The  reports  can  be  viewed  on  the  screen  or  printed  out 
for  documentation  purposes. 

The  output  from  HEC-DAMCAL  lists  the  stage-damage,  elevation-damage,  elevation- 
structures  and  elevation-area  relationships  in  tabular  form  for  all  of  the  landuse  categories 
and  for  each  damage  reach.  The  program  also  lists  total  the  damage,  structures  flooded, 
and  area  flooded  for  sin^e  flood  events  if  that  option  is  used.  The  HEC-DAMCAL  output 
tends  to  be  lengthy  because  it  restates  many  of  the  input  definitions. 

The  output  from  HEC-PBA  comes  in  two  forms,  the  Preprocessor  output  and  the 
Analysis  output.  Normally,  once  the  Preprocessor  output  is  verified,  there  is  no  need  to 
generate  another  report  unless  some  function  or  conditions  change.  The  most  meaningful 
output,  in  terms  of  summary  reports,  comes  from  the  Analysis  program.  It  lists  the  daiwAga 
values  for  each  damage  reach,  each  damage  categories  (land-use)  categoiy,  and  each 
boundary  specified.  The  Analysis  output  lists  urban  and  agricultural  damages  separately. 
The  program  also  defines  damages  throu^out  the  range  of  elevations  (zones)  defined  hy 
the  hydrographs  for  both  with-  and  without-project  conditions. 

(2)  Graphical  Displays.  Output  from  the  HEC-DAMCAL  program  is  best 
interpreted  by  viewing  it  graphically.  The  elevation-damage,  area  and  structures  flooded 
relationships  can  all  be  viewed  using  the  DSPLAY  program.  Graphical  displays  are  useful 
for  detecting  anomalies  in  the  results.  The  DSPLAY  program  is  limited  to  7  curves  per 
plot,  and  in  some  cases  all  of  the  damage  categories  (land  use)  categories  cannot  be  viewed. 

It  is  useful  to  view  the  crop  loss  functions  used  by  HEC-PBA  graphically.  If  these 
functions  do  not  appear  to  be  similar  in  form  to  the  typical  crop  loss  function,  the  HEC- 
PBA  program  will  not  provide  meaningful  results.  The  flood  hydrographs  can  also  be 
viewed  to  verify  beginning  and  ending  dates  to  be  used  in  the  analysis. 
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STUDY  EXAMPLE 


B-1.  Study  Description 

The  study  area  includes  all  of  the  property  from  Oahe  Dam  to  Big  Bend  Dam  in 
South  Dakota,  that  lies  within  the  flood  teundary  that  would  result  from  failure  of  Oahe 
Dam.  The  sample  data  was  developed  at  the  Hydrologic  Engineering  Center  (HBC)  with 
the  exception  of  the  flood  boundary,  the  original  AVHRR  data  and  the  Digital  Elevation 
Model  (DEM),  which  were  developed  at  the  Omaha  District  office. 

The  flood  event  analyzed  was  baaed  on  a  release  of  200,000  cfs  from  Lake  Oahe  with 
a  pool  elevation  of  1423  ft  msl  at  Lake  Sharpe.  All  of  the  damage  reaches,  as  defined  in 
Table  1,  were  analyzed  with  the  exception  of  reaches  6, 14  and  16.  These  reaches  were 
excluded  because  of  a  lack  of  data. 


B-2.  Input  Data 


(1)  Economic  data  for  Urban  Areas 

Economic  input  data  generated  using  the  GlS  is  shown  in  Appendix  B  Section  1. 

The  original  data  file  generated  by  GRASS  is  in  a  free  format.  A  shell  script  titled  ”form”  is 
used  to  reformat  the  data  into  a  fixed  format  as  shown  in  the  Appendix.  The  user  simply 
types; 


form  [Input  filename]  [Output  filename]  to  reformat  the  data  base  file. 

Structure  and  content  values  were  estimated  using  little  information.  As  stated  in 
section  HI,  it  is  essential  that  the  landuse  classification,  including  all  of  the  necessary 
economic  data,  be  verified  by  a  qualified  economist  to  ensure  more  accurate  results.  The 
data  developed  at  HEC  is  intended  to  be  used  for  test  purposes  only.  The  composite 
damage  functions,  which  define  the  depth-damage  relationships,  for  the  urban  land  use 
categories  described  in  Table  2  were  obtained  from  the  Economics  Branch  of  Planning 
Division  at  the  Omaha  District  office.  The  functions  were  modified  to  include  depths 
greater  than  10  feet  by  a  simple  linear  extrapolation.  The  composite  damage  functions, 
structure  and  content  values  are  listed  in  the  HEC-DAMCAL  input  file  in  Appendix  B 
Section  2  and  summarized  in  the  HEC-DAMCAL  output  file  in  Appendix  B  Section  3. 

(2)  Economic  Data  for  Agricultural  Areas 

The  South  Dakota  Agricultural  Statistics  Service  and  South  Dakota  State  University 
were  contacted  to  obtain  information  on  crop  planting  dates,  crop  production  statistics, 
harvest  costs  and  market  values.  The  information  provided  was  based  on  the  1990-1991 
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crop  year,  and  was  used  to  develop  all  of  the  necessary  data  for  flood  damage  computations. 

Crop  loss  functions  were  developed  based  on  the  average  planting  and  harvest  dates 
for  the  study  area.  Crop  densities  were  based  on  production  statistics  for  each  county.  It 
was  found  that  87  percent  of  the  entire  area  was  comprised  of  combinations  of  wheat,  com 
oats  and  sor^um.  Soybeans  and  sunflowers  compris^  the  other  13  percent  and  were 
neglected  in  this  analysis.  The  crop  loss  functions  used  in  the  analysis  are  shown  with  the 
HEC-PBA  input  in  Appendix  D  Section  2. 

Market  statistics,  crop  prices  and  yields,  for  the  crops  mentioned  above  were  based 
on  average  values  for  the  entire  state.  Harvest  costs  were  estimated  based  on  information 
from  the  Agricultural  Economics  Department  at  South  Dakota  State  University.  Harvest 
costs  were  based  on  average  fees  charged  commercial  harvesters.  Hauling  fees  were  also 
included.  The  economic  data  for  agricultural  areas  used  in  the  analysis  is  listed  in  the 
HEC-PBA  Preprocessor  input  file  in  Appendix  C  Section  1  and  is  summarized  in  the  HEC- 
PBA  Preprocessor  output  file  in  Appendix  D  Section  4. 

(3)  Flood  Hydrographa 

A  simple  triangular  hydrograph  with  a  peak  stage  of  1435  ft  msl  and  a  duration  of  7 
days  was  used  to  calculate  damages  in  the  cities  of  Pierre  and  Fort  Pierre,  as  well  as  the 
agricultural  areas  upstream.  Another  simplifled  hydrograph  with  a  peak  stage  of  1423  ft 
msl  and  a  duration  of  7  days  was  used  to  calculate  damages  for  the  agricultural  areas 
around  Lake  Sharpe.  The  hydrographs  are  shown  in  Appendix  D  Section  3  with  the  input 
data  for  HEC-PBA. 


B-3.  Output  Data 


(1)  Output  from  HEC-DAMCAL 

Sample  output  from  the  HEC-DAMCAL  program  is  shown  in  Appendix  C  Section  1. 
The  report  generated  by  the  program  is  shown  along  with  examples  of  the  elevation- 
damage,  elevation-area  and  elevation-structures  flooded  relationships.  The  plots  shown  in 
Appendix  C  Section  4  were  generated  using  the  DSPLAY  program.  The  HEC-DAMCAL 
results  were  reviewed  to  confirm  that  the  program  is  operating  properly  and  writing  the 
elevation  relationships  to  HEC-DSS  properly.  The  results  were  not  thoroug^y  reviewed 
for  accuracy  because  of  the  limitations  in  the  accuracy  of  the  input  data. 

(2)  Output  from  HEC-PBA 

Sample  output  from  the  HEC-PBA  program  is  shown  in  Appendix  D  Section  4.  The 
Preprocessor  output  summarizes  all  of  the  original  input  data  from  its  input  file  and  from 
HEC-DSS.  The  Preprocessor  output  does  not  list  flood  damage  values.  These  are  listed  in 
the  output  from  the  HEC-PBA  Analysis  program.  The  Analysis  output  lists  damages  by 
reaches  and  specific  boundaries.  Damages  are  listed  for  agricultural  areas  and  urban  areas 
separately  for  both  with-  and  without-project  conditions.  There  is  no  graphical  output  from 
HEC-PBA. 
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The  results  from  HEC-PBA  were  verified  by  comparison  with  output  from  HEC- 
DAMCAL  for  sin^^e  fiood  events.  The  results  were  not  reviewed  for  accuracy  in  terms  of 
providing  meaningfiil  estimates  of  damages  because  of  the  inaccuracies  in  the  input  data. 
The  program  will  provide  more  meaningful  results  when  better  data  is  used. 


29 


APPENDIX  B 


APPENDIX  B 


APPENDIX  C 
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HEC-DAMCAL  DATA 


C-1.  GRASS  Output 

Grid  Cell  Data  Base  File  -  Urban  Areas 
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96.1 

59 

7 

3 

11 

121 

96.1 

56 

5 

3 

11 

121 

96.1 

60 

7 

3 

11 

127 

96.1 

57 

5 

3 

11 

120 

96.1 

61 

7 

3 

-1 

131 

96.1 

58 

5 

3 

11 

121 

96,1 

63 

7 

3 

11 

142 

96.1 

59 

5 

3 

11 

126 

96.1 

64 

7 

3 

11 

146 

96.1 

60 

5 

3 

11 

132 

96.1 

43 

8 

3 

12 

93 

96.0 

61 

5 

3 

11 

136 

96.1 

44 

8 

3 

12 

101 

96.0 

62 

5 

3 

11 

140 

96.1 

45 

8 

3 

12 

111 

96.0 

63 

5 

3 

11 

146 

96.1 

46 

8 

3 

12 

119 

96.0 

64 

5 

3 

11 

151 

96.1 

47 

8 

3 

12 

127 

96.0 

65 

5 

3 

11 

155 

96.1 

48 

8 

3 

12 

130 

96.0 

66 

5 

3 

11 

160 

96.1 

49 

8 

3 

12 

128 

96.0 

67 

5 

3 

-1 

165 

96.1 

50 

8 

3 

11 

127 

96.0 

42 

6 

3 

12 

85 

96.1 

51 

8 

3 

11 

124 

96.0 

43 

6 

3 

12 

93 

96.1 

59 

8 

3 

11 

119 

96.1 

44 

6 

3 

12 

101 

96.1 

60 

8 

3 

11 

125 

96.1 

45 

6 

3 

12 

111 

96.1 

61 

8 

3 

11 

129 

96.1 

46 

6 

3 

12 

119 

96.1 

43 

9 

3 

12 

93 

96.0 

47 

6 

3 

12 

127 

96.1 

44 

9 

3 

12 

101 

96.0 

48 

6 

3 

12 

130 

96.1 

45 

9 

3 

12 

111 

96.0 

49 

6 

3 

11 

129 

96.1 

46 

9 

3 

12 

119 

96.0 

50 

6 

3 

11 

128 

96.1 

47 

9 

3 

12 

127 

96.0 

51 

6 

3 

11 

126 

96.1 

48 

9 

3 

12 

130 

96.0 

52 

6 

3 

11 

125 

96.1 

49 

9 

3 

12 

128 

96.0 

53 

6 

3 

11 

123 

96.1 

50 

9 

3 

11 

126 

96.0 

54 

6 

3 

11 

122 

96.1 

51 

9 

3 

11 

124 

96.0 

55 

6 

3 

11 

120 

96.1 

52 

9 

3 

11 

122 

96.0 

56 

6 

3 

11 

119 

96.1 

53 

9 

3 

11 

120 

96.0 

57 

6 

3 

11 

117 

96.1 

60 

9 

3 

11 

123 

96.1 

58 

6 

3 

11 

119 

96.1 

61 

9 

3 

-1 

127 

96.1 

59 

6 

3 

11 

123 

96.1 

43 

10 

3 

12 

93 

96.0 

60 

6 

3 

11 

129 

96.1 

62 

6 

3 

11 

138 

96.1 

63 

6 

3 

11 

144 

96.1 

64 

6 

3 

11 

148 

96.1 

196 

125 

3 

12 

42 

89.6 

66 

6 

3 

11 

157 

96.1 

197 

125 

3 

12 

42 

89.6 

67 

6 

3 

11 

163 

96.0 

9999 

99999 

99 

99 

999 

999.9 
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Grid  Cell  Data  Base  -  Rural  Areas 


Column 

Row 

R 

LU 

GND 

REFD 

261 

7 

1 

3 

181 

-1.0 

275 

8 

1 

3 

181 

210.0 

276 

8 

1 

3 

181 

210.0 

277 

8 

1 

3 

181 

210.0 

278 

8 

1 

3 

181 

210.0 

279 

8 

1 

3 

181 

210.0 

280 

8 

1 

3 

181 

210.0 

281 

8 

1 

3 

181 

210.0 

282 

8 

1 

3 

181 

210.0 

283 

8 

1 

3 

181 

210.0 

284 

8 

1 

3 

181 

210.0 

273 

9 

1 

4 

179 

210.0 

274 

9 

1 

4 

180 

210.0 

275 

9 

1 

3 

181 

210.0 

276 

9 

1 

3 

181 

210.0 

277 

9 

1 

3 

181 

210.0 

278 

9 

1 

3 

181 

210.0 

279 

9 

1 

3 

181 

210.0 

280 

9 

1 

3 

181 

210.0 

281 

9 

1 

3 

181 

210.0 

282 

9 

1 

3 

181 

210.0 

283 

9 

1 

3 

181 

210.0 

284 

9 

1 

3 

181 

210.0 

270 

10 

1 

4 

175 

210.0 

271 

10 

1 

4 

176 

210.0 

272 

10 

1 

4 

177 

210.0 

273 

10 

1 

4 

179 

210.0 

274 

10 

1 

4 

180 

210.0 

275 

10 

1 

3 

181 

210.0 

276 

10 

1 

3 

181 

210.0 

277 

10 

1 

3 

181 

210.0 

278 

10 

1 

3 

181 

210.0 

279 

10 

1 

3 

181 

210.0 

2S0 

10 

1 

3 

181 

210.0 

281 

10 

1 

3 

181 

210.0 

282 

10 

1 

3 

181 

210.0 

283 

10 

1 

3 

181 

210.0 

284 

10 

1 

3 

181 

210.0 

285 

10 

1 

3 

181 

210.0 

286 

10 

1 

-1 

-1 

-1.0 

268 

11 

1 

4 

170 

210.0 

269 

11 

1 

4 

171 

210.0 

270 

11 

1 

4 

173 

210.0 

271 

11 

1 

4 

175 

210.0 

272 

11 

1 

4 

177 

210.0 

273 

11 

1 

4 

178  210.0 

274 

11 

1 

4 

180 

210.0 

275 

11 

1 

3 

181 

210.0 

276 

11 

1 

3 

181 

210.0 

277 

11 

1 

3 

181 

210.0 

278 

11 

1 

3 

181 

210.0 

279 

11 

1 

3 

181 

210.0 

280 

11 

1 

3 

181 

210.0 

281 

11 

1 

3 

181 

210.0 

282 

11 

1 

3 

181 

210.0 

283 

11 

1 

3 

181 

210.0 

284 

11 

1 

3 

161 

210.0 

285 

11 

1 

3 

181 

210.0 

286 

11 

1 

3 

181 

210.0 

267 

12 

1 

3 

165 

210.0 

268 

12 

1 

3 

167 

210.0 

Column 

Row  R 

LU 

GND 

REFD 

269 

12 

1 

3 

168 

210.0 

270 

12 

1 

3 

171 

210.0 

271 

12 

1 

3 

173 

210.0 

272 

12 

1 

3 

175 

210.0 

273 

12 

1 

3 

177 

210.0 

274 

12 

1 

3 

179 

210.0 

275 

12 

1 

3 

181 

210.0 

276 

12 

1 

3 

181 

210.0 

277 

12 

1 

3 

181 

210.0 

278 

12 

1 

3 

181 

210.0 

279 

12 

1 

3 

181 

210.0 

280 

12 

1 

3 

181 

210.0 

281 

12 

1 

3 

181 

210.0 

282 

12 

1 

3 

181 

210.0 

283 

12 

1 

3 

181 

210.0 

.>84 

12 

1 

3 

181 

210.0 

235 

12 

1 

3 

181 

210.0 

286 

12 

1 

3 

181 

210.0 

266 

13 

1 

3 

160 

210.0 

267 

13 

1 

3 

162 

210.0 

268 

13 

1 

3 

164 

210.0 

269 

13 

1 

3 

166 

210.0 

270 

13 

1 

3 

169 

210.0 

271 

13 

1 

3 

172 

210.0 

272 

13 

1 

3 

174 

210.0 

273 

13 

1 

3 

177 

210.0 

274 

13 

1 

3 

179 

210.0 

275 

13 

1 

3 

181 

210.0 

276 

13 

1 

3 

181 

210.0 

277 

13 

1 

3 

181 

210.0 

278 

13 

1 

3 

181 

210.0 

279 

13 

1 

3 

181 

210.0 

280 

13 

1 

3 

181 

210.0 

281 

13 

1 

3 

181 

210.0 

282 

13 

1 

3 

181 

210.0 

283 

13 

1 

3 

181 

210.0 

284 

13 

1 

3 

181 

210.0 

285 

13 

1 

3 

181 

210.0 

286 

13 

1 

3 

181 

210.0 

263 

14 

2 

-1 

-1 

-1.0 

264 

14 

2 

3 

152 

210.0 

265 

14 

2 

3 

155 

210.0 

266 

14 

1 

3 

157 

210.0 

267 

14 

1 

3 

159 

210.0 

268 

14 

1 

3 

162 

210.0 

269 

14 

1 

3 

164 

210.0 

270 

14 

1 

3 

168 

210.0 

271 

14 

1 

3 

171 

210.0 

272 

14 

1 

3 

173 

210.0 

273 

14 

1 

3 

176 

210.0 

274 

14 

1 

3 

178 

210.0 

275 

14 

1 

3 

181 

210.0 

276 

14 

1 

3 

181 

210.0 

277 

14 

1 

3 

• 

181 

210.0 

1077 

807 

ii 

• 

• 

1 

181 

i5o!o 

1339 

807 

11 

1 

181 

150.0 

99999  99999 

99 

99 

999 

999.9 
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FIOURE  C>2«  UrtMU  LanduM  Pattern 
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FIGURE  C-3.  Rural  Irfindnae  Pattern 


37 


APPENDIX  C 


FIGUBE  G*4.  Topographic  Definition 
APPENDIX  C 
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FIGURE  C-6.  Lake  Sharpe  Reference  Flood  Elevations 
APPENDIX  C 
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C-2.  HEG-DAMCAL  Input 


Input  Data  for  Reach  3  (Pierre)  and  Reach  4  (Fort  Pierre) 


T1 

OAMCAL  Inp 

ut  File  - 

Urban 

areas 

T2 

Pierre,  SO 

-  Resolution  s 

64e  (1  acre) 

T3 

Reference 

flood:  200 

.000  cfs,  1423  pool 

J1 

0 

0 

0 

0 

0 

0 

0 

6 

1 

J2 

1 

1 

6 

204 

128 

1 

J3 

3 

2 

4 

0 

12 

5 

6 

18 

-1.00 

ZW  A=MISSOURI 

E=1992  F=URBAN-EXISTING 

FT(FS.0,F6.0,: 

2F3.0,F4.0,F6.0) 

ST  10 

YR  50 

YR 

100  YR 

500  YR 

200K 

400K 

LU 

1 

1 

1.5 

50000 

-.50 

-1 

1.00 

10 

0 

1 

LT 

1 

3 

RESIDENTIAL 

DF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

DS 

7 

14 

21 

27 

31 

36 

48 

57 

75 

99 

DC 

0 

36 

47 

S3 

57 

60 

66 

78 

99 

99 

00 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LU 

2 

1 

3.0 

10000 

-.70 

-1 

1.00 

10 

0 

1 

LT 

2 

3 

MOBILE 

HOMES 

DF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

DS 

15 

20 

31 

44 

60 

74 

94 

96 

98 

99 

DC 

0 

51 

76 

85 

89 

92 

95 

96 

97 

98 

DO 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LU 

3 

1 

0.3 

1500000 

-.15 

-1 

1.00 

10 

0 

2 

LT 

3 

2 

SCHOOLS 

DF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

OS 

0 

8 

12 

15 

15 

16 

22 

28 

50 

75 

DC 

0 

18 

26 

30 

33 

35 

50 

66 

99 

99 

DO 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LU 

4 

1 

0.5 

500000 

-.30 

-1 

1.00 

10 

0 

2 

LT 

4 

2 

OFFICES 

DF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

DS 

0 

12 

14 

17 

19 

23 

35 

45 

75 

99 

DC 

0 

16 

21 

24 

25 

26 

36 

50 

99 

99 

DO 

0 

5 

5 

5 

5 

5 

J 

5 

5 

5 

LU 

5 

1 

.25 

250000 

-1.00 

-1 

1.00 

10 

0 

3 

LT 

5 

1 

WAREHOUSES 

OF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

DS 

0 

1 

1 

1 

1 

3 

12 

21 

50 

75 

DC 

0 

11 

16 

19 

21 

23 

47 

99 

99 

99 

DO 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LU 

6 

1 

.25 

500000 

-1.00 

-1 

1.00 

10 

0 

3 

LT 

6 

2 

DEPARTMENT  STORES 

OF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

DS 

0 

3 

7 

7 

7 

9 

17 

23 

50 

75 

DC 

0 

18 

33 

65 

88 

95 

99 

99 

99 

99 

DO 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LU 

7 

1 

.50 

300000 

-1.50 

-1 

1.00 

10 

0 

3 

LT 

7 

2 

GROCERY  STORES 

DF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

DS 

0 

3 

4 

5 

6 

7 

20 

37 

50 

75 

DC 

50 

99 

99 

99 

99 

99 

99 

99 

99 

99 

DO 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LU 

8 

1 

.50 

750000 

-.50 

-1 

1.00 

10 

0 

3 

LT 

8 

2 

MOTELS 

DF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

DS 

0 

4 

7 

10 

12 

15 

26 

37 

50 

75 

DC 

0 

10 

16 

21 

25 

30 

52 

76 

99 

99 

DO 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LU 

9 

1 

.50 

1000000 

-.50 

-1 

1.00 

10 

0 

4 

LT 

9 

2 

INDUSTRIAL 

DF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

OS 

0 

1 

1 

1 

1 

3 

12 

21 

50 

75 

DC 

0 

11 

16 

19 

21 

23 

47 

99 

99 

99 

DO 

0 

5 

5 

5 

5 

5 

5 

5 

5 

5 

LU 

10 

0 

0.10 

0 

0 

0 

1.00 

10 

0 

5 

LT 

10 

0 

RECREATION  AREAS 

DF 

0 

1 

2 

3 

4 

5 

8 

10 

100 

200 

DO 

0 

.50 

1.00 

1 .50 

2.00 

2.00 

2.00 

2.00 

2.00 

2.00 

LU 

11 

0 

0 

0 

0 

0 

1.00 

2 

0 

5 
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LT 

11 

0 

OPEN  SPACE 

DF 

0 

200 

00 

0 

0.50 

LU 

12 

0 

0  0 

0 

0 

1.00 

LT 

12 

0 

WATER  BODIES 

OF 

0 

200 

00 

0 

0 

OR 

3 

94.9 

0  0 

0 

66 

2.00 

OT 

RCH  3 

CITY  OF 

PIERRE 

SE 

87.0 

87.5 

87.8  88.6 

94.9 

102.3 

OR 

4 

94.9 

0  0 

0 

40 

1.00 

OT 

RCH  4 

CITY  OF 

FORT  PIERRE 

SE 

43.5 

43.8 

43.9  44.3 

47.5 

51.1 

END 
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Input  Data  for  Reaches  1,  2,  6,  7,  8,  9,  10,  11,  12  &  13 


T1 

DAMCAL  Input 

fila 

-  Agricultural  araas 

T2 

Oah*  Daa  to 

Big  Band  Oaa  •  Rasolution  >  64a  (1 

acra) 

T3 

RaTaranca  flood  > 

150.0  (1490  ft  asl) 

J1  0 

0 

0 

0 

0 

0 

0 

1 

1 

J2  1 

1 

6 

1484 

816 

1 

vi3  3 

10 

4 

0 

4 

5 

6 

18 

1.00 

ZW  A=MISSOURI  E»1992  F=AG-EXISTING 

(-T{FS.0.F6.0,2F3, 

0,F4.0,F6. 

1) 

ST  200K 

LU  1 

0 

1.00 

0 

0 

0 

1.00 

6 

0 

LT  1 

0 

CROPLAND 

OF  0 

10 

50 

100 

150 

200 

00  0 

100 

100 

100 

100 

100 

LU  2 

0 

1.00 

0 

0 

0 

1.00 

8 

0 

LT  2 

0 

WOODLAND 

OF  0 

10 

SO 

100 

150 

200 

00  0 

5 

5 

5 

5 

5 

LU  3 

0 

1.00 

0 

0 

0 

1.00 

6 

0 

LT  3 

0 

GRASSLAND 

OF  0 

10 

50 

100 

150 

200 

00  0 

1 

1 

1 

1 

1 

LU  4 

0 

1.00 

0 

0 

0 

1.00 

6 

0 

LT  4 

0 

WATER 

OF  0 

10 

50 

100 

150 

200 

00  0 

0 

0 

0 

0 

0 

OR  1 

210 

0 

0 

0 

0 

10.00 

0 

0 

OT  RCK  1 

HUGHES  COUNTY 

SE  95 

OR  2 

210 

0 

0 

0 

0 

10.0? 

0 

0 

OT  RCH  2 

STANLEY 

COUNTY 

SE  95 

OR  6 

210 

0 

0 

0 

0 

10.00 

0 

0 

OT  RCH  6 

STANLEY  COUNTY 

SE  95 

OR  7 

150 

0 

0 

0 

0 

10.00 

0 

0 

OT  RCH  7 

HUGHES  COUNTY 

SE  83 

OR  8 

150 

0 

0 

0 

0 

10.00 

0 

0 

OT  RCH  8 

STANLEY 

COUNTY 

SE  83 

OR  9 

150 

0 

0 

0 

0 

10.00 

0 

0 

OT  RCH  9 

LOWER  BRULE  RESERVATION, 

STANLEY  COUNTY 

SE  83 

OR  10 

150 

0 

0 

0 

0 

10.00 

0 

0 

OTRCH  10 

CROW  CREEK  RESERVATION, 

HUGHES  COUNTY 

SE  83 

OR  11 

150 

0 

0 

0 

0 

10.00 

0 

0 

OTRCH  11 

LOWER  BRULE  RESERVATION, 

LYMAN  COUNTY 

SE  83 

OR  12 

150 

0 

0 

0 

0 

10.00 

0 

0 

OTRCH  12 

CROW  CREEK  RESERVATION, 

HYDE  COUNTY 

SE  83 

OR  13 

150 

0 

0 

0 

0 

10.00 

0 

0 

DTRCH  13  CROW  CREEK  RESERVATION,  BUFFALO  COUNTY 

SE  83 

END 
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C-3.  HEC-DAMCAL  Output 

Output  Data  for  Reach  3  (Pierre)  and  Reach  4  (Fort  Pierre) 


Oaaage  Reach  Stage -Oaaege  Calculation  Prograe 
Users  Manual  February  1979 
Version  2.0.13:  July  1992 
IBM-PC  Coepatibie  (MS) 

Run  date  24JUL92  tiae  09:51:50 


DODDD 

A 

M 

M 

0  0 

A  A 

MM 

MM 

0  0 

A  A 

M 

M  M  M 

0  0 

AAAAAAA 

M 

M  M 

D  0 

A  A 

M 

M 

0  0 

A  A 

M 

M 

OOODD 

A  A 

M 

M 

CCCCC  A  L 

C  C  A  A  L 
C  A  A  L 

C  AAAAAAA  L 

C  A  A  L 

C  C  A  A  L 
CCCCC  A  A  LLLLLLL 
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ANALYSIS  XNfOmiATlQM 


IPOL 

IPAOF 

lEVAC 

lEvau 

IPRNT 

ITSACC 

ITYPS 

lAO 


0.  THSAf  IS  NO  POLICY  COMTIKL  IN  TMIS  MM 
0,  THERE  IS  NO  FLOOD  PROOF INQ  IN  THIS  RUM 
0,  THERE  IS  NO  PERMNENT  EVACUATION  XM  THIS  RUN 
0,  THERE  IS  NO  PERMNENT  EVAOMTION  IN  THIS  RUN 
0,  NORINN.  PRINTOUT 

0,  NO  TIMCE  OUTPUT  NXLL  RE  DllPLAYEO 

S.  NUMER  OF  SINOLC  EVENT  OAMOES  TO  BE  CALCUUkTED 

1,  AaOREOATE  SINOLE  EVENT  QAINUKS 


DATA  BANE  INFORMTION 


NF  XLE 

• 

1.  THE  DATA  BANK 

XB  ON  this  computer  UNIT 

NFORM 

■ 

THE  DATA  BANK 

XB  FORIMkTTEO 

NOV 

■ 

6.  THE  NUMBER  OF 

DATA  VARIABLES 

IRON 

» 

204 «  THE  NUNSER  OF 

RONS  IN  THE  DLTA  BANK 

I  COL 

• 

128.  THE  NUMBER  OF 

COLUMNS  IN  THE  DATA  BANK 

IMAGE 

• 

f.  PRINTED  ZIMOE 

OF  INPUT  OECK 

DATA  VARIA«^  INFORMATION 

IQAHRC  ■  3,  THE  DATA  VARIABLE  THAT  IS  THE  OAMAOE  REACH  CODE 

NOOR  -  2,  THE  NUMBER  OF  DAMAGE  REACHES  IN  THIS  AMM.VBXB 

ILANO  •  4,  THE  DATA  VARIABLE  THAT  IB  THE  LMO  USE  MMYZED 

NQLUC  «  13|  THE  NUMBER  OF  LAND  USE  CATEQORZEB 

ZTOPO  •  S*  THE  DATA  VARIABLE  THAT  IB  TOPOORAPHV 

IRFFO  •  B,  THE  DATA  VARIABLE  THAT  IB  THE  REFERENCE  FLOOD  ELEVATION 

IfLV  •  fJ.  7>C  NUSER  OF  ELEVaTION  QAUAOE  POINTS  TO  BE  CAL04>TED 

GSIZE  •  -1.,  AN  ELEVATION-STRUCTURES  aOOOEO  TABLE  WlU  BE  PRINTED 

FILE  SYSTEM  INFORIMTION  •  A  FILE  WILL  BE  CREATED  TO  PASS  DEPTH-AREA  DATA  TO  OTHER 
.  .  HEC  PROGRAMS  USXNO  THE  NEC  (MTA  STORAGE  SYSTEM  (HECOBB) . 


PROJ  • 

M1880URI 

ALT  • 

URBAN-EXXSTXNQ 

YEAR  • 

IBOa 
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LAMO  U6£  CATEQOAV 


4 


QAMMi  CArEQQAr  MQ.  4 


AOQAEMTeO  LAMO  UK  CATEQOAV  NO.  •  2 


OfFICfO 


stage  • 

STAGE 

»•« 

• 

PERCENT 

PERCENT 

•  • 

• 

PERCENT 

AMDUiT  OF  OMMGE 

• 

FRON  1ST  • 

ADJUSTED 

• 

OAMQE 

QAMMi 

• 

ttUMOE 

PER  QRIO  CELL 

• 

FLOOR  * 

• 

STRUCTURE 

CONTENTS 

• 

OTHER 

IN  THOUSAND  DOLLARS* 

0.00  • 

2.00 

• 

0.00 

0.00 

• 

0.00 

0.00 

1.00  • 

3.00 

• 

12.00 

IS. 00 

• 

6.00 

44.10 

2.00  • 

4.00 

• 

14.00 

21 .00 

• 

6.00 

S3. 20 

3.00  < 

6.00 

• 

17.00 

24.00 

6.00 

S3. 63 

4.00  • 

S.OO 

• 

1S.OO 

25.00 

• 

6.00 

SO. 60 

5.00  • 

7.00 

• 

23.00 

as. 00 

• 

6.00 

00.06 

a. 00  * 

10.00 

• 

36.00 

3S.OO 

• 

6.00 

120.23 

10.00  • 

12.00 

• 

46.00 

60.00 

• 

6.00 

167.60 

100.00  « 

102.00 

• 

76.00 

SS.OO 

6.00 

274. S4 

200.00  * 

2(».00 

• 

9S.00 

SO. 00 

6.00 

337. S4 

density  of  the  land  use  units  pen  OHIO  CELL  •  0.60 

HAJfeg  VALUE  OF  THE  STRUCTURE  ■600000.00 

BASE  VALUE  OF  THE  CONTENTS  I  30.00  PERCENT  Of  THE  STRUCTURE  VALUE)  -  150000.00 
TOTAL  DAUAOE  OF  OTHER  NIU  OE  THE  REKCCTIVE  PECENTAQE  OF  THE  TOTk 
VACANCY  ACTOR  (PERCENT  OEVCLOPEOl  -lOO.O 

STRUCTURE  FIRST  FLOOR  AOJUSTKNT  RELATIVE  TO  QROUNO  LEVEL  •  2.00 


LAND  USE  CATEGORY  S  OAIME  CATEGORY  NO.  6 
AGGREOATEO  LANO  USE  CATEGORY  NO.  -  2 


WAREHOUSES 


STAGE 

STAGE 

• 

• 

PERCENT 

PERCENT  • 

PERCENT 

AMOUNT  OF  DAMAGE 

• 

• 

FROM  16T 

ADJUSTED 

• 

DAMAGE 

OAMAOC  • 

DAMAGE 

PER  GRID  CELL 

• 

FLOOR 

• 

STRUCTURE 

CONTENTS  * 

OTHER 

• 

IN  Thousand  dollars* 

0.00 

1.00 

• 

0.00 

0.00  • 

0.00 

0.00 

1.00 

2.00 

• 

1.00 

11.00  • 

6.00 

r.to 

2.00 

3.00 

• 

1.00 

10.00  • 

S.OO 

11. IS 

3.00 

4.00 

• 

1.00 

10.00  • 

6.00 

13.13 

4.00 

6.00 

• 

1.00 

31.00  • 

S.OO 

14.44 

9.00 

$.00 

• 

3.00 

33,00  • 

6.00 

ir.os 

S.OO 

S.OO 

• 

13.00 

47.00  • 

S.OO 

M.ra 

10.00 

11.00 

• 

21.00 

M.OO  * 

6.00 

7S.78 

100.00 

101.00 

• 

60.00 

00.00  • 

S.OO 

•7.70 

200.00 

201.00 

• 

76.00 

00.00  • 

6.00 

114.10 

DENSITY  OF  THE  LANO  USE  UNITS  PER  QRIO  CELL  •  0.26 
BASE  VALUE  OF  THE  6TRUCTURF  «250000.00 

BASE  VALUE  OF  THE  CONTENTS  (100.00  PERCENT  OF  THE  STRUCTURE  VALUE)  •  260000.00 
TOTAL  OAUACE  OF  OTHER  WILL  BE  THE  RESPECTIVE  PECENTAQE  OF  THE  TOTAL 
VACANCY  FACTOR  (PERCENT  DEVELOPED)  *100.0 

STRUCTURE  FIRST  FLOOR  AOJUSTNENT  RELATIVE  TO  QROUNO  LEVEL  ■  1.00 


LANO  USE  CATEGORY  S  OAHAGC  CATEGORY  NO.  S 
AGGREOATEO  LANO  USE  CATEGORY  NO.  •  3 


DEPARTMENT  STORES 


STAGE 

• 

8TAQE 

!• 

• 

PERCENT 

• 

PERCENT 

3*« 

• 

PERCENT 

• 

amount  of  damage 

»• 

• 

FROM  1ST 

« 

ADJUSTED 

• 

DAMAGE 

• 

DAMAGE 

• 

DAMAGE 

• 

PER  QRID  CEU 

• 

floor 

• 

• 

STRUCTURE* 

CONTENTS 

• 

OTHER 

*1N  THOUSAND  DaiARS* 

0.00 

• 

2.00 

0.00 

0.00 

0.00 

0.00 

1 .00 

3.00 

3.00 

IS. 00 

6.00 

27.60 

2.00 

4.00 

• 

7.00 

33.00 

• 

6.00 

62.60 

3.00 

5.00 

* 

7.00 

65.00 

• 

6.00 

04.60 

4.00 

6.00 

• 

7.00 

SS.OO 

• 

6.00 

• 

124.00 

6.00 

• 

7.00 

• 

0.00 

96.00 

• 

6.00 

• 

130.60 

8.00 

• 

10.00 

• 

17.00 

90.00 

• 

B.OO 

• 

162.25 

10.00 

• 

12.00 

• 

23.00 

00.00 

• 

6.00 

• 

100.12 

100.00 

• 

102.00 

• 

60.00 

00.00 

• 

6.00 

• 

106.60 

200.00 

• 

202.00 

• 

76.00 

90.00 

• 

•  • 

S.OO 

• 

••• 

228.30 

DENSITY  OF  THE  LANO  USE  UNITS  PER  QRIO  CELL  •  0.28 
BABE  VALUE  OF  THE  STRUCTURE  «e00000.00 

BABE  VALUE  OF  THE  CONTENTS  (100.00  PERCENT  OP  nC  STRUCTURE  VM.UE)  ■  600000.00 
TOTAL  DAMAGE  OF  OTHER  MTILL  K  THE  RESPECTIVE  PECENTAGE  OP  THE  TOTAL 
VACANCY  FACTOR  (PERCENT  DEVELOPED)  *100.0 

STRUCTURE  FIRST  FLOOR  AOJUSTNENT  KLATIVE  TO  QROUNO  LEVEL  •  2.00 
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LAND  U6C  CATCQOAV  7  DMIMC  CATfOMY  NO.  7 
AOQRCOATEO  LAND  UK  CATCQOAV  NO.  •  Q 


QAOCCRV  tTOKQ 


i 

llpl 

Cm 

1 

iH# 

H  M 

■■iinnriMi 

^B^  2 

2H 

I^B 

HQ 

]*jB 

^■2  ■  ‘ 

! 

KNQITY  or  THE  LAND  UK  UNITS  HM  QNIO  CCU  •  O.M 
BAK  VALUE  OT  THE  STHUCTlWE  ■300000.00 

BAK  VALUE  Of  THE  CONTENTS  (180.00  KRCCNT  OF  THE  STBUCTUK  VALUE)  •  480000.00 
TOTAL  OAHAK  Of  OTHER  WILL  K  THE  KSPECTIVE  fCCENTAOE  Of  THE  TOTk 
VACANCY  FACTOR  (FCRCENT  OEVELOPEOI  «100.0 

STRUCTUK  FIRST  FLOOR  AOJUSTKNT  KUTIVE  TO  QROUND  LEVEL  •  2.00 


LAND  UK  CATEGORY  S  OAIMK  CATEGORY  NO.  S 
AOOKaATEO  LAND  UK  CATEGORY  NO.  ■  3 


HOTELS 


; 

■?T?rcn 

B 

1 

I 

rwH 

B 

□ 

■22231 

B 

□ 

Up! 

pIUI  M| 

iW 

A 

Hit  ^ 

jW  n 

IIHK  !3H 

^Br 

2^K 

o 

^Bt  m 

^^B  2^3 

^^B  21 

^^B 

^By  o 

^^B 

^BQ  o 

^^B 

^BT  2 

^^B  21 

1(4$  $J|| 

¥ 

' 

' 

RB  $ 

. 

HR  ^ 

1 

MMIRf^  mu 

. 

OENSITY  OF  THE  LAND  UK  UNITS  PER  GRID  CELL  *  O.SO 
BAK  VALUE  OF  THE  STRUCTURE  ■780000.00 

BAK  VALUE  OF  THE  CONTENTS  <  80.00  PERCENT  OF  THE  STRUCTUK  VALUE)  •  378000.00 
TOTAL  OAHAK  OF  OTHER  HILL  K  TK  KSKCTIVE  PEKNTAK  OF  TK  TOTk 
VACANCY  FACTOR  (PERCENT  OEVELOKO)  *100.0 

STRUCTUK  FIRST  FLOOR  AOJUSTKNT  KLATIVE  TO  QROUNO  LEVEL  ■  2.00 


LAND  UK  CATEGORY  0  OAHAK  CATEGORY  NO.  0 
AOQKGATEO  LAND  UK  CATEGORY  NO.  •  4 


INDUSTRIAL 


STAGE 
FROH  18T 
FLOOR 

STAK 

ADJUSTED 

KRCENT 

IVUA<tF 

STRUCTURE 

PERKNT 

OAHAOE 

CONTENTS 

• 

• 

• 

PERCENT 

OAHAK 

OTKR 

•  MOUNT  or  DMMOf  * 

•  FER  ORID  CELL  • 
*IN  THOUBANO  OOLLAAS* 

0.00 

1.00 

0.00 

0.00 

• 

0.00 

0.00 

1.00 

3.00 

1.00 

11.00 

• 

8.00 

34.13 

2.00 

4.00 

1.00 

18.00 

• 

8.00 

47.28 

3.00 

8.00 

1.00 

18.00 

• 

8.00 

88.13 

4.00 

8.00 

1.00 

21.00 

• 

8.00 

ao.M 

8.00 

7.00 

3.00 

23.00 

• 

0.00 

78.13 

8.00 

10.00 

12.00 

47.00 

• 

8.00 

180.38 

10.00 

12.00 

21.00 

90.00 

• 

6.00 

370.13 

100.00 

102.00 

80.00 

80.00 

• 

8.00 

822.38 

200.00 

202.00 

76.00 

00.00 

• 

8.00 

683.83 

KNSITY  OF  TK  LAND  UK  UNITS  KR  QRIO  CELL  -  0.80 
BAK  VALUE  OF  TK  STRUCTUK  •••••••••• 

BAK  VALUE  OF  TK  CONTENTS  (  SO.  00  PERCENT  OF  TK  STRUCTUK  VALUE)  -  800000.00 
TOTAL  OAHAK  OF  OTHER  WILL  BE  TK  KSPECTIVE  PEKNTAK  OF  THE  TOTM. 

VACANCY  FACTOR  (PERKNT  OEVELOPEO)  •100.0 

STRUCTURE  FIRST  FLOOR  AOJUSTKNT  KUTIVE  TO  GROUND  LEVEL  ■  2.00 
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LAND  U8C  CATEGORY  10 


OAIMQC  CATEGORY  RO.  10 


ACQREQATEO  UNO  USE  CATEGORY  NO.  «  0 


RECREATION  MEAN 


OePTH  • 

PERCENT 

PERCENT 

PERCniT 

AMOUNT  OF  GMIME 

• 

OF  • 

OAMAOE 

OAIMK 

PCN  omo  cctL 

• 

WATER  * 

STRUCTURE 

CONTENTS 

OTHER 

IN  THOUSAND  DOLLARS* 

0.00  • 

0.00 

0.00 

0.00 

0.00 

1.00  • 

0.00 

0.00 

0.00 

0.50 

2.00  * 

0.00 

0.00 

0.00 

1.00 

3.00  * 

0.00 

0.00 

0.00 

1.50 

4.00  • 

0.00 

0.00 

0.00 

S.OO 

S.OO  * 

0.00 

0.00 

0.00 

2.00 

6.00  * 

0.00 

0.00 

0.00 

2.00 

10.00  * 

0.00 

0.00 

0.00 

2.00 

100.00  * 

0.00 

0.00 

0.00 

2.00 

200.00  * 

0.00 

0.00 

0.00 

2.00 

»• 

DENSITY  OF  THE  UNO  USE  UNITS  PER  GRID  CELl  •  0.10 

BASE  VALUE  OF  THE  STRUCTURE  •  0.00 

BASE  VALUE  OF  THE  CONTENTS  •  0.00 

BASE  VALUE  OF  OTHER  •  0.00 

VACANCY  FACTOR  (PERCENT  OCVELOPEO)  *100.0 


LAND  USE  CATEGORY  11  OAMGE  CATEGORY  NO.  11 
AQQREQATEO  UNO  USE  CATEGORY  NO.  •  S 


OPEN  SPACE 


OEPTH 

PERCENT  * 

PERCENT 

•« 

PERCENT 

•  AMOUNT  OF  OUMGE 

»• 

• 

OF 

nAUAOF  • 

DAMAGE 

OANAGE 

•  PER  GRID  CELL 

• 

WATER 

STRUCTURE* 

CONTENTS 

OTHER 

•IN  THOUBANO  DOLLARS* 

0.00 

0.00  * 

0.00 

0.00 

•  0.00 

• 

200.00 

0.00  * 

0.00 

0.00 

•  0.50 

»• 

DENSITY  OF  THE  LAND  USE  UNITS  PER  GRID  CELL  •  0.00 

BASE  value  OF  THE  STRUCTURE  >  0.00 

BASE  value  of  the  CONTENTS  •  0.00 

BASE  value  of  OTICR  •  0.00 

VACANCY  FACTOR  (PERCENT  DEVELOPED)  *100.0 


LAND  U6E  CATEGORY  IS  MIMQE  CATEGORY  NO.  13 
AGGREGATEO  LAND  USE  CATEGORY  NO.  •  B 


WATER  BQOXEB 


OEPTH 

PERCENT  • 

PERCENT 

PERCENT 

•  AMOUNT  OF  OAMAOE  * 

OF 

OAMAOE  * 

OAMMS 

•  PER  GRID  CELL  • 

WATER 

STRUCTURE* 

CONTENTS 

OTHER 

•IN  THOUSAND  OOLURS* 

0.00 

0.00  • 

0.00 

0.00 

•  0.00  • 

200.00 

0.00  • 

0.00 

0.00 

•  0.00  * 

DENSITY  OF  THE  LAND  USE  UNITS  PER  GRID  CELL  •  0.00 

BASE  VALUE  OF  THE  STRUCTURE  *  0.00 

BABE  VALUE  OF  THE  CONTENTS  -  0.00 

BABE  VALUE  OF  OTHER  ■  0.00 

VACANCY  FACTOR  (PERCENT  OEVELOPEO)  *100.0 


OANME  PEACH 

1 

i 

10. 

KFEKNCE 

FLOOO 

POLICY 

FLOOO 

FLOOO 

PNOOFINO 

EVACUATION 

otmtino 

OANAK 

ELEVATION 

MONEOATEO 

MNAOC 

NOOIFY 
LAND  UK 

NO. 

ELEVATION 

ELEVATION 

ELEVATION 

ELEVATION 

ELEVATION 

tNCNCKNT 

NCN.  10. 

OENtlTV 

3. 

M.N 

0.0 

0.0 

0.0 

00.0 

t.oo 

0 

0 

4. 

M.N 

0.0 

0.0 

0.0 

40.0 

1.00 

0 

0 

tlNOLE 

EVENTO  POO  QMIME  ICACICO 

OAMAQE 

10  YN 

60  VN 

100  VO 

600  VN 

aooK 

400K 

REACH  NO. 

EVENT 

EVENT 

EVENT 

EVENT 

EVENT 

EVENT 

3. 

•r.o 

07.6 

07.6 

06.0 

04.0 

100.6 

4. 

40.6 

43.6 

43.0 

44.3 

47.6 

61.1 

OANAK 

LMtO  USE 

CATEGORY 

COOE 

LAND  UK 

1 

1 

KOIOENTIAL 

3 

2 

NOOILE  H0K6 

3 

3 

OCHOOU 

4 

4 

OEFieu 

6 

6 

MMKHOUKS 

0 

0 

OEPAOTKNT  OTQKO 

7 

7 

OMOCOnr  STMES 

0 

0 

MOTELS 

0 

0 

INDUSTIIIAL 

10 

10 

KCMEATION  MEM 

11 

11 

OPEN  SPACE 

12 

12 

IMTEM  lOOia 

PRINT 
MOOIFIEO 
UNO  UK 
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ee 


QMIMX  flCACH  MO.  3  MMGC  MCACH  OQK  MCH  9 

CITY  or  riCIME 


QAMAOC  CATeOOAlES 


r* 

WATER 

• 

•  • 

• 

SURFACE 

• 

1 

2 

3 

4 

6 

6 

7 

• 

6 

10 

TOTiM. 

•  ELEVATION* 

(  1) 

(  2) 

f  »> 

1 

(  S) 

1  •» 

!  •» 

101 

M.O 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

•  0.00 

0.00 

32.60 

69.0 

0.00 

0.00 

D.OO 

0.00 

0.00 

0.00 

0.00 

0.00 

•  0.00 

0.06 

36.71 

70.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

•  0.00 

8.60 

50.67 

72.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

*  20.02 

38.08 

167.63 

74.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

•  286.84 

22.20 

422.66 

79.0 

116.64 

0.00 

0.00 

0.00 

6.30 

0.00 

0.00 

0.00 

•  877.80 

163.48 

626.40 

78.0 

871.12 

0.00 

0.00 

0.00 

18.24 

0.00 

0.00 

0.00 

•  1064.38 

231.48 

2022.02 

80.0 

1484.88 

0.00 

0.00 

0.00 

78.40 

0.00 

0.00 

0.00 

•  2180.63 

222.20 

4066.91 

82.0 

2807.87 

0.00 

0.00 

0.00 

200.18 

0.00 

188.17 

118.78 

•  3874.34 

381.18 

7126.66 

84.0 

3704.88 

6.41 

80.86 

46.81 

408.06 

2.70 

868.87 

848.48 

•  8414.40 

368.40 

11640.64 

88.0 

4871.28 

68.72 

142.70 

288.08 

708.41 

108.20 

1074.00 

1068.00 

•  7278.02 

441.68 

17127.04 

88.0 

8188.86 

160.36 

238.08 

887.84 

1214.44 

271.07 

3284.81 

1817.00 

•  6821.86 

422.20 

23766.11 

80.0 

7497.88 

278.80 

437.87 

861.23 

1684.81 

770.07 

8232.88 

2428.81 

•11661.13 

821.08 

31666.66 

02.0 

8708.83 

403.06 

661.12 

1226.64 

2663.08 

1440.34 

7438.21 

3301.80 

•14160.43 

842.48 

40662.20 

84.0 

10157.08 

838.40 

844.83 

1667.10 

3332.47 

2202.27 

8808.37 

3788.21 

•16486.01 

687.18 

40756.78 

96.0 

•11640.90 

1014.37 

1382.88 

2031.40 

4046.28 

2200.02 

1402.11 

4010.43 

•18082.77 

572.20 

53157.61 

88.0 

13362.61 

1447.31 

1860.01 

2336.61 

4687.03 

4288.34 

2774.14 

4204.05 

•20816.58 

227.60 

66293.41 

100.0 

19329.83 

1811.02 

2674.26 

2611.82 

8433.37 

8486.87 

13288.23 

4234.03 

•21888.38 

603.25 

72966.46 

87.0 

6587.02 

112.81 

168.38 

462.16 

828.82 

184.77 

2842.74 

1301.87 

•  8380.36 

462.60 

20242.10 

10  YR  ] 

87.8 

6866.84 

134.02 

201.18 

624.28 

1068.38 

200.00 

3041.80 

1483.28 

•  6663.64 

473.56 

22106.66 

60  YR] 

87.8 

6088.16 

181.34 

223.30 

872.48 

1184.70 

334.03 

3174.33 

1844.84 

•  6312.67 

478.60 

23133.52 

100  YR] 

88.8 

6861.44 

181.06 

284.78 

660.21 

1408.63 

402.12 

3873.88 

1843.80 

•10124.47 

466.20 

28630.34 

900  YR] 

94.8 

•10820.86 

788.27 

1143.14 

1862.38 

3847.47 

2070.20 

10000.22 

3027.80 

•17940.67 

022.20 

22722.12 

OOOMj 

• 

102.3 

•17716.32 

2348.67 

3466.06 

2868.61 

6286.78 

0080.00 

13882.34 

4268.67 

•21736.97 

oto.oo 

10020.40 

400K] 

• 

•ft 

QAMAGE  REACH  NO.  3  OAMAOE  REACH  CODE  ACH  3 
CITY  Of  PIERRE 


DAMAGE  CATEOOntES 


•  • 

• 

WATER  • 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

a 

SURFACE  * 

11  * 

12  * 

13  • 

14  • 

18  • 

18  • 

17  • 

18  • 

19  • 

20  • 

T0T«.  • 

•  ELEVATION* 

(  11)  • 

(  -M  • 

L.:U..:. 

(  :«)  ' 

68.0  • 

32.80  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

2.00  • 

0.00  • 

0.00  • 

0.00  • 

32.80  • 

66.0  * 

38.68  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

38.71  • 

70.0  • 

48.07  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.80  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

80.87  • 

72.0  • 

51.91  • 

0.00  • 

0.00  • 

O.OQ  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

127.02  • 

74.0  • 

98.08  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

422.68  • 

76.0  • 

86.81  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

o.w  • 

0.00  • 

629.40  • 

78.0  • 

74.49  * 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

2068.63  • 

80.0  • 

82.62  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

4066.61  • 

82.0  • 

91.13  • 

0.00  • 

0.00  • 

0,00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

7123.68  • 

84.0  • 

100.01  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

11640.64  • 

86.0  • 

109.20  * 

0.00  • 

0.00  • 

0,00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

17127.04  • 

88.0  * 

118.72  • 

0,00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

23788.11  • 

90.0  • 

128.49  * 

0.00  • 

0.00  * 

0.00  * 

0,00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

31686.66  • 

92.0  * 

138.91  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

40662.20  • 

94.0  • 

148.78  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

O.OQ  • 

0.00  • 

40722.70  • 

98.0  « 

159.31  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

58197.61  • 

06.0  • 

170.07  * 

0.00  • 

0.00  • 

0,00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

22223.41  • 

100.0  • 

161.08  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

72656.46  • 

87.0  • 

113.92  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

30243.10  • 

10  YR  J* 

• 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

87.9  • 

116.31  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

22106.68  • 

50  YR>* 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

87.8  • 

117.78  * 

0.00  • 

0.00  • 

0.00  « 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

23133.52  • 

too  YR)* 

ft 

ft 

ft 

ft 

• 

ft 

ft 

ft 

ft 

ft 

68.6  • 

121.62  • 

0.00  « 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

28630.34  • 

500  YR)* 

• 

ft 

ft 

• 

ft 

ft 

ft 

ft 

ft 

04.8  * 

153.48  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

83766.62  • 

102.3  • 

194.02  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

60060.48  • 

400K)* 

• 

• 

ft 

• 

ft 

ft 

ft 

ft 

ft 

ft 
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APPENDIX  C 


OMMQC  ffCACM  HO.  3  OAIMOE  KACM  COK  HCM  9 
CITY  OF  FlElWe 


OAHAOe  CArCOOAtCH 


WATER 

• 

SURFACE 

• 

1 

a 

3 

4 

• 

• 

7 

• 

9 

10 

TOTM. 

ElEVATION* 

(  1) 

(  a) 

(  3) 

1  ** 

1  8) 

(  •» 

(  ■) 

10) 

aa.o 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

•  0.00 

0.00 

32.90 

ea.o 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

•  0.00 

0.09 

39.71 

70.0 

0.00 

0.00 

0.00 

0.00 

0.00 

0.90 

o.po 

O.QO 

•  0.00 

9.90 

90.97 

72.0 

0.00 

0.00 

0.00 

0.00 

0.00 

p.oo 

0.00 

0.00 

•  90.00 

36.99 

167.93 

74.0 

0.00 

0.00 

0.00 

0.00 

0.00 

o.ao 

0.00 

0.00 

•  209.54 

99.26 

422.99 

70.0 

119.94 

0.00 

0.00 

0.00 

9.30 

0.80 

0.00 

0.00 

•  577.50 

193.49 

•29.40 

70.0 

071.12 

0.00 

0.00 

0.00 

19.24 

0.00 

0.00 

0.00 

•  1004.30 

231.40 

2009.93 

00.0 

1404.00 

0.00 

O.QO 

0.00 

79.40 

0.00 

0.00 

0.00 

•  2150.03 

296.30 

4009.91 

02.0 

2007.07 

0.00 

0.00 

0.00 

aoo.ia 

0.00 

199.17 

119.70 

•  3574.04 

391.19 

7128.88 

04.0 

3704. M 

0.41 

so. a* 

49.51 

400.09 

2.79 

888.87 

949.40 

•  5414.40 

390.40 

11040.94 

00.0 

4071.20 

00.72 

142.70 

298.00 

706.41 

too. to 

1874.88 

1020.00 

•  7279.02 

441.99 

17127.04 

00.0 

0100.00 

100.30 

333.03 

597.94 

1214.44 

371.97 

3204.91 

1917.00 

•  9921.90 

493.90 

23799.11 

00.0 

7497.90 

279.00 

437.97 

951.23 

1994. 01 

778.87 

9232.99 

2420.91 

•11601.13 

921.09 

31909.99 

92.0 

0700.03 

403.00 

001.12 

1225.04 

2993.08 

1440.34 

7438.21 

3301.99 

•14100.49 

942.49 

40692.20 

94.0 

10197.00 

030.40 

044.03 

1007.10 

3332.47 

2293.37 

9603.37 

3799.21 

•16459.01 

997.10 

40759.79 

90.0 

11040.00 

1014.37 

1392.99 

2031.40 

4040.28 

3208.03 

•1 

1402.11 

4010.46 

*18682.77 

572.20 

98157.91 

00.0 

13302.01 

1447.31 

1950.01 

2336.01 

4097.03 

4259.34 

•12774.14 

4204.06 

•20519.59 

907.60 

•9293.41 

too.o 

19329.03 

1011.02 

2574.25 

2011.52 

5433.37 

5450.97 

•1 

3299.23 

4234.09 

•21355.35 

•03.29 

79999.40 

07.0 

9507.02 

112.91 

100.39 

452.10 

•25.82 

194.77 

2042.74 

1301.97 

•  9390.39 

402.90 

20843.10 

10  YR  1 

07.0 

5000.04 

134.02 

201.19 

•24.29 

1090.39 

290.09 

9041.60 

1493.20 

*  9993.94 

473.99 

22100. •• 

00  YR] 

07.0 

0000.10 

191.34 

223.30 

•72.49 

1194.70 

334.03 

3174.33 

1544.94 

•  9312.07 

479.00 

23133.92 

100  YRj 

00.0 

0601.44 

191.90 

384.79 

990.21 

1409.93 

488.13 

2873.26 

1943.90  *10124.47 

488.20 

88930.34 

900  YR] 

• 

04.0 

10020.00 

700.27 

1143.14 

ia02.30 

3947.47 

2878.30 

•10990.93 

3927.90 

•17940.97 

593.39 

83788.82 

OOOKj 

• 

• 

102.3 

17719.32 

2348.37 

3408.00 

3950. 51 

9296.79 

0085.99 

•' 

3992.34 

4299.57 

•21739.97 

910.90 

80080.48 

400K] 

8« 

• 

»•« 

• 

8a« 

8* 

OAMAQE  REACH  NO.  9  DAMAGE  REACH  CODE  RCH  9 
CITY  OF  PIERRE 


DAMAGE  CATEGORIES 


WATER  • 

• 

• 

• 

*** 

• 

••• 

9 

•• 

SURFACE  • 

11 

12  • 

13  • 

14  • 

15 

10  • 

17 

15 

19  • 

20 

TOTAL 

ELEVATION* 

(  11) 

12)  • 

•  < 

•  ( 

-») 

:.i 

.»»  • 

60. 0  • 

32.80 

0.00  • 

0.00  * 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  * 

0.00 

22.80 

56.0  • 

38.66 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

28.71 

70.0  • 

45.07 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  * 

0.00 

90.97 

72,0  • 

51.91 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

197.93 

74.0  • 

59.09 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

422.99 

78.0  • 

69.91 

0.00  • 

0.00  • 

0.00  * 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

029.40 

78.0  • 

74.49 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

2099.93 

80.0  • 

82.82 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

4099.01 

82.0  • 

91.13 

0.00  • 

0.00  * 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

7129.99 

84.0  • 

100.01 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

11640.94 

86.0  • 

100.20 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

17127.04 

88.0  • 

118.72 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  * 

0.00 

23789.11 

90.0  • 

126.49 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

31990.9a 

92.0  • 

135.91 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

40692.20 

04.0  • 

148.76 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

49700.79 

98.0  • 

169.31 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

99197.91 

68.0  • 

170.07 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

96293.41 

100.0  • 

191.09 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  * 

0.00 

72888.46 

87.0  • 

113.92 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  * 

0.00 

20243.10 

• 

10  YR  )• 

• 

• 

« 

• 

• 

87.6  • 

116.31 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

22109.99 

• 

50  YR)* 

• 

• 

• 

• 

• 

87.5  • 

117.79 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  * 

0.00 

0.00 

0.00  • 

0.00 

22133.82 

• 

100  YR)» 

• 

• 

• 

88.8  • 

121.63 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  * 

0.00 

29930.34 

500  YR)* 

• 

• 

• 

• 

• 

04.0  * 

193.46 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00 

0.00 

0.00  • 

0.00 

83788.82 

• 

200K)* 

• 

» 

« 

0.00 

9 

9 

102  3  • 

194.02 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00 

0.00  * 

0.00 

80060.48 

A'  • 

* 

• 

•••« 

• 

9 
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87.0  • 

184.8  • 

18.0  • 

0.8  • 

4.8  • 

10.8  * 

0.8  • 

8.8  • 

8.0  • 

21.8  • 

28.3  • 

a44.2  • 

10  V8  )• 

• 

• 

• 

• 

• 

• 

■ 

• 

• 

87.8  • 

184.8  • 

18.0  • 

0.8  • 

8.0  • 

10.8  * 

1.8  • 

7.0  • 

8.0  • 

23.8  • 

28.7  • 

348.8  • 

80  Y«)* 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

87.8  * 

188.8  • 

18.0  • 

0.8  • 

8.0  * 

11.3  • 

1.8  • 

7.0  • 

8.0  • 

24.0  • 

28.8  • 

288.2  • 

100  YR)* 

• 

• 

• 

• 

• 

• 

• 

• 

88.8  • 

188.8  • 

21.0  • 

1.2  • 

8.0  • 

11.8  • 

1.8  • 

8.0  • 

7.0  • 

28.8  • 

28.8  • 

*77.0  • 

800  YR)* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

84.8  * 

287.0  • 

78.0  • 

3.3  • 

8.0  • 

18.0  * 

8.3  • 

21.0  • 

7.0  • 

M.O  • 

28.8  • 

483.4  • 

200R)* 

• 

• 

• 

• 

4k 

• 

• 

• 

• 

102.3  * 

417.0  • 

182.0  • 

8.4  • 

10.0  • 

28.8  * 

13.3  • 

24.0  • 

7.0  • 

28.0  • 

ai.k  • 

7*0.1  • 

•  * 

400K)« 

• 

• 

• 

* 

• 

• 

• 

• 

• 
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OAMAOe  nCACH  NO.  4  OAMMC  REACH  CODE  RCH  4 
CITY  OF  FORT  PIERRE 


OAlWOr  CATEOQRtEO 


water  * 

SORFACC  * 
ELEVATION* 

1 

(  1) 

•  •• 

•  ( 

• 

2  • 

*1  • 

• 

5  • 

<  3)  • 

• 

4  • 

i  4J  •  ( 

• 

5  • 

»)  *  J 

• 

•) 

• 

T  • 

i  7}  • 

• 

5  • 

1. 

• 

5  • 

10 

10) 

TOTM. 

40.0  * 

0.00 

0.00  • 

0.00  ■ 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00 

41.0  • 

0.00 

0.00  • 

0.00  • 

0.00  * 

0.00  * 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.03 

42.0  * 

0.00 

0.00  . 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.00  • 

0.00  • 

0.00  * 

0.00 

O.IS 

43.0  * 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

0.00  • 

0.00  • 

0.00  * 

0.00 

0.54 

44.0  * 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00 

1775.75  • 

0.00  • 

0.00  • 

0.00 

1750.05 

45.0  * 

354.77 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

o.w 

5452.56  • 

0.00  • 

0.00  * 

0.00 

9545.54 

40.0  * 

1555.30 

0.00  • 

0.00  • 

0.00  * 

0.00  * 

0.00 

4007.05  • 

0.00  • 

0.00  * 

0.00 

5555.50 

47.0  * 

3357.90 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

4510.55  • 

0.00  • 

0.00  * 

0.00 

5302.71 

45. 0  * 

4535.54 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

5020.55  • 

0.00  • 

0.00  * 

0.00 

10563.20 

45.0  * 

5771.55 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00 

7155.04  • 

0.00  • 

0.00  • 

0.00 

12534.75 

50.0  * 

5741.45 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

7574.20  • 

0.00  • 

0.00  * 

0.00 

14723.55 

51.0  * 

7515.35 

0.00  • 

0.00  • 

0  .00  • 

0.00  * 

0.00 

5251.72  • 

0.00  • 

0.00  • 

0.00 

15780.04 

52.0  * 

5245.50 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

5435.23  • 

0.00  • 

0.00  * 

0.00 

15553.55 

53.0  * 

5000.75 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

5555.05  • 

0.00  • 

0.00  • 

0.00 

17714.44 

54.0  * 

5555.50 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00 

5551.51  • 

0.00  • 

0.00  * 

0.00 

15575.30 

55.0  ■ 

10512.57 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00 

5125.74  • 

0.00  • 

0.00  • 

0.00 

15550.55 

55.0  * 

11411.55 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

gaw.M  * 

0.00  • 

0.00  * 

O.flO 

20725.12 

57.0  • 

11557.15 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

5455.24  • 

0.00  • 

0.00  • 

0.00 

aiSM.M 

43.5  * 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00 

0.56 

10  YR  )• 

• 

• 

• 

• 

• 

• 

• 

43.5  * 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

1025.11  • 

0.00  • 

0.00  • 

0.00 

1027,27 

50  YR)* 

• 

m 

• 

• 

• 

• 

• 

43.0  * 

0.00 

0.00  * 

0.00  • 

0.00  • 

0.00  * 

0.00 

1527.45  • 

0.00  • 

0.00  • 

0.00 

leaa.aa 

too  YR)* 

• 

• 

• 

• 

• 

• 

• 

44.3  * 

15.45 

0.00  * 

0.00  • 

0.00  « 

0.00  * 

0.00 

laK.Tt  • 

0.00  • 

0.00  • 

0.00 

2252.50 

500  YR)« 

• 

• 

• 

• 

• 

• 

• 

47. S 

4030.45 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00 

5475.54  • 

0.00  • 

0.00  • 

0.00 

5541.14 

200K)* 

• 

• 

• 

• 

• 

• 

• 

51.1  * 

7391.75 

0.00  * 

0.00  • 

0.00  • 

0.00  * 

0.00 

5275.54  • 

0.00  • 

0.00  • 

0.00 

15577.75 

400K)* 

• 

• 

• 

• 

• 

• 

• 

!• 

OAUMIE  REACH  NO«  4  CAMAOC  REACH  COOE  RCH  4 
CITY  OF  FORT  PIERRE 


OAHAQE  CATEOORIES 


WATER  • 

• 

« 

• 

• 

• 

• 

• 

• 

• 

* 

SURFACE  • 

11  • 

12  * 

13  • 

14  • 

15  • 

15  • 

17  • 

15  • 

15  • 

20  • 

TOTAL  * 

ELEVATION* 

11)  • 

(  12)  • 

(  -1)  • 

•1)  •  < 

•1)  • 

(  -1)  •  ( 

(  -1)  . 

(  -1)  • 

• 

40.0  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

41.0  * 

0,03  * 

0.00  • 

0.00  * 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.03  * 

42,0  * 

0.15  * 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.10  • 

43.0  * 

0,64  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.54  • 

44.0  * 

1.31  • 

0.00  * 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

1750.05  • 

43.0  * 

2,12  * 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

3548.54  • 

46.0  * 

3.07  • 

0.00  * 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

6055.50  * 

47.0  • 

4.15  * 

0.00  * 

0.00  * 

0.00  • 

0,00  • 

0.00  • 

0.00  * 

0.00  * 

0.00  * 

0.00  • 

8302.71  • 

45.0  • 

5.37  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  * 

0.00  * 

0.00  • 

10653.20  • 

49.0  • 

6.75  * 

0.00  * 

0.00  * 

0.00  * 

0.00  • 

0,00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

12934.78  • 

30.0  • 

5.29  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  * 

0.00  • 

0.00  • 

14723.95  • 

61.0  • 

9.96  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

16760.04  • 

52.0  • 

11.77  • 

0.00  * 

0.00  • 

0.00  * 

0,00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

15553.85  • 

53.0  * 

13.73  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  ■ 

0.00  • 

17714.44  • 

34.0  • 

15.79  • 

0.00  * 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

15878.30  • 

35.0  * 

17.95  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

180W.W  • 

56.0  * 

20.27  * 

0,00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0,00  * 

0.00  • 

0.00  • 

0.00  * 

20728.12  • 

37.0  • 

22.57  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

21345.05  • 

43.5  • 

0.95  • 

0.00  * 

0.00  * 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.65  • 

to  YR  )• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

43.5  • 

1.15  • 

0.00  * 

0.00  • 

0.00  * 

0.00  * 

0.00  * 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

1027.27  • 

50  YR)* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

43.9  * 

1.23  * 

0.00  * 

0.00  • 

0.00  * 

0.00  • 

0.00  * 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

1620.55  * 

too  YR)* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

44.3  • 

1.54  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  * 

0.00  • 

0.00  * 

2252.80  • 

500  YR)* 

• 

• 

• 

« 

• 

• 

• 

• 

• 

• 

47.5  * 

4.74  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

5541.14  • 

200K)* 

• 

• 

• 

• 

• 

• 

• 

• 

51.1  • 

10.13  * 

0.00  * 

0.00  * 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

0.00  * 

0.00  • 

0.00  • 

15877.75  * 

400K)* 

• 

• 

• 

• 

• 

• 
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APPENDIX  C 


fMMOE  REACH  MO. 
CITY  OF  FORT  FIERRE 


4 


oaiim:c  reach  cooe  RCM  4 


ELEVATION  •  RTRUCTUKR  FLOOOEO 


QAIMaE  CAIfOQRiet 


•  • 

WATER  • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

SURFACE  • 

1  * 

2  * 

3  • 

♦  • 

8  • 

8  • 

7  • 

8  * 

8  • 

10  • 

TOTAL  • 

ELEVATION* 

1)  • 

a)  • 

•  < 

•>  • 

•l  * 

0)  • 

10)  • 

40.0  • 

0.0  * 

0.0  • 

0.0  • 

0.0  * 

0.0  • 

0.0  * 

0.0  • 

0.0  • 

0.0  • 

0.0  * 

0.0  * 

41.0  * 

0.0  • 

0.0  • 

0.0  * 

0.0  • 

0.0  • 

0.0  • 

8.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

42.0  • 

0.0  * 

0.0  * 

0.0  • 

0.0  • 

0.0  » 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

43.0  * 

0.0  • 

0.0  * 

0,0  • 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

44.0  * 

0.0  * 

0.0  • 

0.0  • 

0.0  * 

0.0  • 

0.0  * 

8.0  * 

0.0  * 

0.0  • 

0.0  • 

8.0  • 

45.0  * 

48.5  * 

0.0  • 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

8.0  • 

0.0  * 

0.0  * 

0.0  * 

67.5  * 

45.0  * 

138.0  • 

0.0  • 

0.0  • 

0.0  * 

0.0  • 

0.0  • 

8.8  • 

0.0  * 

0.0  * 

0.0  • 

137.5  • 

47.0  • 

183.5  • 

0.0  * 

0.0  • 

0.0  * 

0.0  • 

0.0  * 

11.0  * 

0.0  * 

0.0  * 

0.0  • 

174.5  • 

48.0  * 

180.5  • 

0.0  * 

0.0  • 

0.0  * 

0.0  • 

0.0  * 

13.0  • 

0.0  • 

0.0  * 

0.0  • 

48.0  • 

314.5  * 

0.0  • 

0.0  * 

0.0  • 

O.o  • 

0.0  • 

18.8  * 

0.0  * 

0.0  • 

0.0  * 

50.0  * 

330.5  * 

0.0  • 

0.0  • 

0.0  * 

0.0  • 

0.0  * 

18.5  • 

0.0  • 

0.0  * 

0.0  • 

51.0  • 

333.5  * 

0.0  • 

0.0  * 

0.0  * 

0.0  • 

0.0  • 

It.B  • 

0.0  • 

0.0  * 

0.0  • 

53.0  * 

338.5  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

18a8  • 

0.0  • 

0.0  * 

0.0  • 

53.0  • 

336.5  • 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

18.5  • 

0.0  • 

0.0  • 

0.0  • 

54.0  • 

341.8  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

18.8  • 

0.0  * 

0.0  • 

0.0  • 

888.0  • 

55.0  • 

347.5  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

la.s  • 

0.0  * 

0.0  • 

0.0  • 

tM.O  • 

58.0  * 

353.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0  • 

18.8  • 

0.0  • 

0.0  • 

0.0  • 

M  ■  ■ 

57.0  • 

255.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  • 

0.0  • 

18.8  • 

0.0  • 

0.0  • 

0.0  • 

43.5  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  • 

10  VR  )• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

43.8  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

4.0  • 

0.0  * 

0.0  * 

0.0  • 

4.0  • 

50  VR)* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

43.8  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

8.0  * 

0.0  • 

0.0  * 

0.0  • 

t.o  • 

100  VR)* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

44.3  * 

3.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

8.0  • 

0.0  * 

0.0  * 

0.0  • 

8.0  * 

500  VR)* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

47.5  * 

188.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

li.o  • 

0.0  • 

0.0  • 

0.0  • 

188.0  * 

300K)* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

51.1  • 

223.5  • 

0.0  • 

0.0  • 

0.0  * 

0.0  • 

0.0  * 

18.5  * 

0.0  * 

0.0  • 

0.0  * 

340.0  • 

•  t 

400K)* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•IMU  EVENT  DAIMflEt 


AQQREQATEO  OAIMOE  CATEQORIEt 


OAM 

V.8. 

1  * 

3 

3 

4 

5  • 

8  ' 

7  • 

• 

8  • 

10  •  TOTM. 

flCH 

ELEV 

« 

• 

l»m 

• 

• 

• 

• 

3 

87.00 

5888.53  * 

821.55 

4965.10 

8380.38 

578.52  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *80343.10 

3 

87.50 

5880.55  * 

735.48 

5840.34 

8883.84 

588.88  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  •22100.88 

3 

87.80 

8319.50  * 

795.79 

8308.01 

9312.87 

597.55  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *23133.52 

3 

88.80 

8743.42  • 

855.01 

7388.63 

•10124.47 

817.82  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *25830.34 

3 

84.80 

•11810.13  • 

3005.52 

*20815.47 

•17540.87 

718.83  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *53788.82 

3 

103.30 

•30084.88  * 

8324.67 

•31152.40 

•21735.57 

812.82  • 

0.00 

0.00  1 

0.00  1 

0.00  • 

0.00  ^80000. 48 

A 

43.50 

0.00  * 

0.00 

0.00 

0.00 

0.85  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  •  0.06 

4 

43.80 

0.00  • 

0.00 

1028.11 

0.00 

1.18  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *  1027.27 

4 

43.80 

0.00  • 

0.00 

1627.48 

0.00 

1.23  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *  1628.88 

4 

44.30 

18.48  • 

0.00 

3333.78 

0.00 

1.54  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *  8288.80 

4 

47.50 

4059.48  « 

0.00 

a47«.M 

0.00 

4.74  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *  0841.14 

4 

51.10 

7591.78  * 

0.00 

6275.84 

0.00 

10.13  • 

0.00 

0.00  • 

0.00  • 

0.00  • 

0.00  *18877.78 

♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

ENO  OF  RUN 
OAMCAL  PROGRAM  STOP 

ElaptAd  CPU  tlM  Is  34  sscsnNs  or  0.400  simitos. 
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Output  Data  for  Reaches  1,  2,  6,  7,  8,  9,  10,  11,  12  A  13 


Daaage  Reach  Stage -Oaaage  Calculation  Prograe 
Users  Manual  February  1970 
Version  2.0.13;  July  1992 
IBM-PC  Compatible  (MS) 

Run  date  24JUL92  time  08:56:55 


DOODO 

D 

0 
D 
0 

0 

DOODO 


A 

A  A 
A  A 
AAAAAAA 
A  A 

A  A 

A  A 


M  M 

MM  MM 

M  M  M  M 

M  M  M 

M  M 

M  M 

M  M 


ccccc 
c  c 

c 
c 
c 

c  c 

ccccc 


A 

A  A 
A  A 
AAAAAAA 
A  A 

A  A 

A  A 


L 

L 

L 

L 

L 

L 

LLLLLLL 


****#11***************************: 
U.S.  Army  Corps  of  Engineers 
The  Hydrologic  Engineering  Center 
609  Second  Street,  Suite  B 
Oavls,  California  95616 
(916)  756-1104 
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APPENDIX  C 


ANM.y«lt  INfOWMTIOM 


Ii>OL  •  0,  THfRf  U  NO  MXICV  CQNTML  IN  THIO  NUI 

iMor  •  0,  new  in  no  flood  fnoofino  in  tnin  iui 

lEVAc  •  o,  new  in  no  WNNweiff  rmomtion  in  n<iN  nun 

icvau  ■  0,  new  in  no  wnnwcnt  nAcuNTioN  in  mu  nun 

IFNNT  •  0,  NONNM.  FNINTOUT 

iniAcc  •  0,  NO  niNCf  outfut  niu  w  oinfiaveo 

ITYfC  •  1.  NUNNM  OF  NINOLI  NUtNI  OWNWN  tO  W  CNLCULATCO 

MO  •  I,  MOWOATf  NlNdU  CVfMT  OMIMEN 

DATA  NANK  INFCNNATION 

NFILE  •  I,  ne  MTA  NANK  IN  ON  WIN  COWUTEN  UNIT 

NFONN  •  1 ,  ne  MTA  NANK  IN  FOMtATTED 

NOV  •  a,  THE  NUNWN  OF  DATA  VARIANLEN 

IRON  •  I4N4,  ne  NUWEN  OF  NORN  IN  TW  DATA  RAMI 

icoL  •  ata,  ne  nuwer  of  coluhnn  in  ne  data  nark 

INAOE  •  I,  FRINTEO  IIMW  of  INFUT  DECK 
DATA  VARIARLE  INFORNATION 

iDAmc  •  a,  ne  wta  varianle  that  in  ne  oamoe  reach  code 

NOON  •  10,  ne  NUHWR  OF  OAHAOE  REACWN  U  mlN  AHALYNia 

ILANO  •  4,  THE  DATA  VARIANLE  THAT  IN  THE  LAND  UW  ANALYZED 

NOLUC  -  4,  ne  NUNNER  OF  LAND  UW  CATEOORIEN 

ITOFO  •  N,  THE  MTA  VARIANLE  THAT  IN  1DF00RAFHY 

iRFFo  •  a,  ne  data  varianle  that  in  ne  wfewhce  flood  elevation 

lELV  •  IN,  ne  NUNNER  OF  ELEVATION-OAWOE  FOINU  TO  W  CALCULATED 
ONIZE  •  1 .00,  OHIO  CELL  RUE  IN  ACWN,  ELEVATION-AREA  TAIU  OEVELOFfO 

2W  A>NI88aURI  E'lNOE  F^AG-EXINTINO 

FILE  CYNTEM  INFORNATION  •  A  FILE  WILL  W  CREATED  TO  RAW  KFm-AREA  DATA  TO  OTHER 
.  WC  FROORANN  UNINO  TW  WC  DATA  RTORAW  aYNTEN  (WCONNI . 

PROJ  ■  NINNOURI 

ALT  ■  AO-EXINTINO 

YEAR  •  INNS 
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LAMO  U6C  CATEQQRV 


1 


OAIIMK  CATEQOflV  NO.  1 


AGoneoATeo  land  use  cateqonv  no.  »  o 
CNOPtANO 


DEPTH 

PERCENT  « 

PERCENT 

PERCENT 

• 

ANOUNT  Of  (MSMOE 

• 

Of 

(MMAOE  * 

DAIMGE 

DAIMOS 

• 

HR  BRIO  CELL 

• 

WATER 

STRUCTURE* 

CONTEMTt 

OTHER 

•IN 

thoubmo  ooluuib* 

0.00 

o.oo  • 

0.00 

0.00 

• 

0.00 

10.00 

0.00  * 

0.00 

0.00 

• 

100.00 

90.00 

0.00  ■ 

0.00 

0.00 

• 

100.00 

100.00 

0.00  « 

0.00 

0.00 

• 

100.00 

190.00 

0.00  ■ 

0.00 

0.00 

• 

100.00 

200.00 

0.00  * 

0.00 

0.00 

■ 

100.00 

DENSITY  Of  THE  LAM)  USE  UNITS  SCR  QRlO  CELL  •  1.00 

BASE  VALUE  Of  THE  STRUCTURE  •  0.00 

BASE  VALUE  Of  THE  CONTENTS  •  0.00 

BASE  VALUE  Of  OTHER  •  0.00 

VACANCY  fACTQR  (PERCENT  QCVELQSEO)  *100.0 


LAND  USE  CATEGORY  2  DAMAGE  CaIEODRY  NO.  2 
aggregated  land  USE  CATEGORY  NO.  ■  0 


RQOOLANO 


DEPTH 

PERCENT 

HRCENT 

KRCENT 

• 

AMUIT  OF  OMMOC 

• 

Of 

DAMAGE 

OiMSOf 

QAMME 

• 

FCR  ORtO  CELL 

• 

WATER 

STRUCTURE 

CONTENTS 

other 

•IN  THOUMNO  OQLUM* 

0.00 

0.00 

0.00 

0.00 

• 

0.00 

10.00 

0.00 

0.00 

0.00 

• 

s.oo 

60.00 

0.00 

0.00 

0.00 

• 

s.oo 

100.00 

0.00 

0.00 

0.00 

• 

s.oo 

150.00 

0.00 

0.00 

0.00 

• 

s.oo 

• 

200.00 

0.00 

0.00 

•• 

0.00 

• 

k«< 

0.00 

»• 

DENSITY  Of  THE  LAND  USE  UNITS  PER  QRIO  CELL  *1.00 

BASE  VALUE  Of  THE  STRUCTURE  •  0.00 

BASE  VALUE  OF  THE  CONTENTS  •  0.00 

BASE  VALUE  Of  OTHER  •  0.00 

VACANCY  FACTOR  (PERCENT  DEVELOPED)  *100.0 


LAND  USE  CATEGORY  3  DAMAGE  CATEGORY  NO.  9 
AGGHEOATEO  LAND  USE  CATEGORY  NO.  -  0 

QRA88LAN0 


depth 

PERCENT 

PERCENT 

HRCENT 

AMOUNT  Of  CVkMAQE  • 

OF 

OAUAGE 

DAMAGE 

DAMAGE 

HR  GRID  CELL  • 

WATER 

8TRUCTURC 

CONTENTS 

OTHER 

IN  THOUSAND  DOLLARS* 

0.00 

0.00 

0.00 

0.00 

0.00  * 

10.00 

0.00 

0.00 

0.00 

1.00  • 

90.00 

0.00 

0.00 

0.00 

1,00  • 

100.00 

0.00 

0.00 

0.00 

1.00  • 

150.00 

0.00 

0.00 

0.00 

1.00  • 

200.00 

0.00 

0.00 

•  • 

0.00 

»• 

1,00  • 

DENSITY  OF  THE  LAND  U66  UNITS  PER  QRlO  CELL  •  1 .00 

BASE  value  of  THE  STRUCTUMI  •  0.00 

BASE  VALUE  OF  THE  OONTCNTS  •  0.00 

BASE  VALUE  OF  OTHER  •  0.00 

VACANCY  FACTOR  (PERCENT  DEVELOPED)  *100.0 
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CANO  im  CATCQOAV  4  OUMC  CATCOMV  MO.  4 
ACOMEOATCO  LAND  UK  CATCOOMV  MO.  •  0 


NATEM 


KFTM 

OF 

MTEB 

FEBCENT 

OAMtfE 

OTBUCTUK 

FEBKNT 

lyilltQf 

CQMTENTO 

FEBCENT 

OAMAK 

OTMEB 

MRUHT  of  DAiMi  * 
FEB  OBID  CEU  * 
IN  THOUBANO  DOH  KO* 

0.00 

6.00 

0.00 

0.00 

0.00 

10.0Y 

0.00 

0.00 

0.00 

0.00 

60.00 

0.00 

0.00 

0.00 

0.00 

100.00 

0.00 

0.00 

0.00 

0.00  . 

160.00 

0.00 

0.00 

0.00 

0.00 

200.00 

0.00 

0.00 

0.00 

0.00 

KN8ITV  OF  THE  UMO  UK  IMlTt  FCM  QMIO  CELL  •  t.OO 

BAK  VALUE  Of  THE  BTIIUCTUnE  >  0.00 

EAK  VALUE  OF  TK  OOMTEMTS  -  0.00 

BAK  VALUE  OF  OTHEB  «  0.00 

VACANCY  FACTON  (FEBCENT  GEVELOFCO)  >100.0 


OiUMOE  BEACH  INDEX  LOCAriOM  BIBMMIY 


KFEKNCE 

FaiCY 

aoQO 

otabtxmq 

OBMAK 

AOOBEQATED 

■OOIFV 

10. 

FLOOD 

n.aao 

FBOOFXNO 

EVAOMTIOH 

OMME 

ELEVATION 

OAMAK 

LAND  UK 

NO. 

ELEVATION 

CUVATian 

CLfVATION 

aCVAHON 

ELCVATION 

tNCBEKIIT 

MCN.  10. 

OEMOITY 

1. 

210.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

0 

2. 

210.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

0 

0. 

210.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

0 

7. 

160.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

0 

0. 

160.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

0. 

160.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

0 

10. 

160.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

0 

11. 

160.0 

0.0 

0.0 

0.0 

o.e 

10.00 

0 

0 

12. 

160.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

13. 

160.0 

0.0 

0.0 

0.0 

0.0 

10.00 

0 

0 

FBXMT 

KOIFIEO 


BXNQLC  CVENTB  FOB  DAIMOE  REACMEB 


OAIMK 
BEACH  NO. 

1. 

2. 

B. 

7. 

B. 

B. 

10. 

11. 

12. 

13. 


200K 

EVENT 


06. 0 
06. 0 
06.0 
03.0 
03.0 
B3.0 
63.0 
03. 0 
03.0 
03.0 


OAlMfiE  LAND  UK 

CATEQOBY  COOE  LAND  UK 


1 

2 

3 

4 


1 

2 

3 

4 


cboflano 

IDOOLANO 


VATEB 
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OlUMfiE  flCACM  COOf  RCH  1 


tMMX  MACH  MO.  t 
HUGHES  COUNTY.  UPSTNEAM  OF  FtEME 


EtEYATION  •  AACA  FLOOGEO  IlM  ACMES) 
(MMX  CATEOONtU 


WATER 

* 

r  ■ 

SURFACE 

2 

3 

4 

6 

s 

7 

s 

0 

10 

TOTAL 

ELEVATION 

*  ( 

u 

•  ( 

2) 

• 

3) 

•  ( 

«i 

*  ( 

•1) 

•  ( 

-1) 

•  1 

-l> 

*  ( 

-M 

•  i 

•1) 

•  ( 

•1) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

30.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

40.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

90.0 

0.0 

0.0 

4.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4.0 

SO.O 

0.0 

0.0 

22.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

22.0 

70.0 

0.0 

0.0 

50.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

60. 0 

80.0 

0.0 

0.0 

107.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

107.0 

90.0 

0.0 

0.0 

163. 0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1S3.0 

100.0 

0.0 

0.0 

222.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

222.0 

110.0 

0.0 

0.0 

202.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2S2.0 

120.0 

0.0 

0.0 

3S2.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2S2.0 

130.0 

0.0 

0.0 

4S2.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

402.0 

140.0 

0.0 

0.0 

60S.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

soo.o 

150.0 

0.0 

0.0 

SSS.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

006.0 

160.0 

0.0 

0.0 

S07.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

S07.0 

170.0 

0.0 

0.0 

SSS.O 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

sso.o 

05.0 

0.0 

0.0 

104.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

104.0 

(  200N 

• 

t  •  • 

I 


0AIM3E  REACH  NO.  2  OAIN^  REACH  CQOE  RCH  2 
STANLEY  COUNTY,  UPSTREAM  OF  FORT  PIERRE 


aEVATION  •  MEA  aOQOEO  (IN  ACRES) 
OAIMQE  CATCOORtES 


*  NEATER 

•  • 

• 

•  •• 

•  • 

•  •• 

•  •• 

•  ••• 

•••• 

•••< 

••• 

•  •• 

•  surface 

• 

1 

2 

3 

4 

6 

6 

7 

• 

9 

10 

TPTAL 

•  ELEVATION* 

I) 

•  ( 

2) 

E  *' 

4) 

•  ( 

•') 

•l«, 

•n 

•  ( 

•') 

•  ( 

•  ( 

-1) 

:.i 

•n 

•  0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

•  10.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

•  20.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0  0 

0.0 

0.0 

*  30.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

*  40.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

•  50.0 

0.0 

0.0 

1237.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1237.0 

•  60.0 

0.0 

0.0 

1669.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1009. 0 

•  70.0 

0.0 

0.0 

:731.C 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2731.0 

•  60.0 

7.0 

0.0 

3100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0 

3107.0 

*  90.0 

29.0 

0.0 

3260.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3206.0 

•  100.0 

58.0 

0.0 

3436.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3464.0 

•  110.0 

03.0 

0.0 

3674.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3067.0 

*  120.0 

146.0 

0.0 

3714.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3662.0 

•  130.0 

210.0 

0.0 

3015.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4031.0 

*  140.0 

216. 0 

0.0 

3689.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4107.0 

•  150.0 

218.0 

0.0 

3951.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4106.0 

«  160.0 

216.0 

0.0 

4006.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4233.0 

-  170.0 

216.0 

0.0 

4015.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4233.0 

*  05.0 

39.0 

0.0 

3351.0 

0.0 

0.0 

0.0 

0.0 

n.o 

0.0 

0.0 

3300.0 

*(  200fC 

• 

«•« 

••• 

•  •• 

•  •• 

OAMACE  REACH  NO.  S  QAIAAGE  REACH  COOE  RCH  6 
STANLEY  COUNTY,  0QNN8TREAH  OF  FORT  PIERRE 


ELEVATION  •  AREA  FLOODED  (IN  ACRES) 
QAHAQE  CATEOORIES 


WATER 

•• 

• 

••• 

••• 

••t 

SURFACE 

• 

1 

2 

3 

4 

6 

6 

7 

6 

0 

10 

TOTAL 

ELEVATION* 

1) 

2) 

• 

-u 

*  ( 

-M 

•1l 

■I) 

•1l 

-1) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

30.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

40.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

50.0 

576.0 

0.0 

462.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1040.0 

60. 0 

560.0 

0.0 

607.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1167.0 

70.0 

580.0 

0.0 

704.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1264.0 

80. 0 

580.0 

0.0 

753.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1333.0 

90.0 

580.0 

0.0 

732.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1368.0 

100.0 

580.0 

0.0 

795.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1373.0 

110.0 

580.0 

0.0 

806.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

O.*! 

1366.0 

120.0 

580.0 

0.0 

810.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1360.0 

130.0 

580.0 

0.0 

810.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1360.0 

140.0 

580.0 

0.0 

810.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1360.0 

150.0 

580.0 

0.0 

610.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1300.0 

160.0 

580.0 

0.0 

610.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1300.0 

170.0 

580.0 

0.0 

610.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1360.0 

95.0 

580.0 

0.0 

790.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1370.0 

200K 

•  • 

»••• 

•••• 

»••• 

•  •• 

»••• 

»••• 
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APPENDIX  C 


DAtMOE  NCAGM  W.  7  OMMfiE  KACH  CODE  MCM  7 
HUOHEt  COUNTV,  OOMtSTNEAN  Of  NIEHRE 


ELEVATION  -  AREA  FLOOOED  (IN  ACRECl 
OMtAOE  CATEGORIES 


WATER 

•• 

•  •• 

•  ••• 

•  ••« 

•  •• 

•  •• 

•  •• 

•  •4 

SURFACE 

1  • 

2 

3 

4 

6 

0 

7 

0 

0 

10 

TOTM. 

ELEVATION 

S) 

(  3) 

<) 

•  ( 

-1) 

•  ( 

•M 

*  ( 

-M 

•  ( 

•1) 

•1> 

-1) 

0.0 

0.0  * 

0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.0 

10.0 

14.0  * 

0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

16.0 

20.0 

10.0  • 

0.0 

1.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

17.0 

30.0 

700.0  * 

0.0 

260.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1030.0 

40.0 

1775.0  • 

0.0 

021.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2300.0 

60.0 

2616.0  • 

0.0 

1100  0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3011.0 

ao.o 

3460.0  * 

0.0 

100C.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6110.0 

70.0 

3004.0  • 

0.0 

2246.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0220.0 

ao.o 

4446.0  • 

0.0 

3310.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7702.0 

ao.o 

4607.0  • 

0.0 

4300.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0067.0 

100.0 

4000.0  • 

0.0 

6270.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0000.0 

110.0 

4700.0  • 

0.0 

0030.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10010.0 

120.0 

4066.0  • 

0.0 

0042.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

11707.0 

130.0 

4030.0  • 

0.0 

7701.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

12727.0 

140.0 

6040.0  * 

0.0 

0300.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

13434.0 

160.0 

6120.0  • 

0.0 

0076.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14001.0 

100.0 

6100.0  * 

0.0 

0100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14300.0 

170.0 

6220.0  • 

0.0 

0373.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14600.0 

03.0 

4524.0  * 

0.0 

3650.0 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

0103.0 

200K  ) 

I*. 

Imm 

••• 

OAHAOE  REACH  NO. .  t  OAJMOE  REACH  CODE  RCH  ■ 
STANLEY  COUNTY,  OS  Of  REACH  S 


ELEVATION  •  AREA  ELOOGED  (IN  ACRES) 
OAHAOE  CATEOORIES 


WATER  * 

•  •• 

•  • 

•••• 

•••• 

••• 

••• 

•  •• 

••• 

SURFACE  • 

1 

2 

3 

4 

s 

0 

7 

s 

8 

10 

TOTAL 

ELEVATION* 

t) 

•  ( 

») 

•  ( 

4) 

•  < 

-1» 

•  « 

•1) 

:.i 

•»» 

•1) 

:.i 

•t) 

:.i 

•1) 

0.0  • 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

10.0  • 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

20.0  • 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

s.o 

30.0  • 

0.0 

0.0 

3.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

40.0  • 

0.0 

0.0 

1511.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

1611.0 

50.0  • 

0.0 

0.0 

2403.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2403.0 

60.0  * 

0.0 

0.0 

2828.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2820.0 

70.0  • 

0.0 

0.0 

3100.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3100.0 

00.0  * 

0.0 

0.0 

3361.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3361.0 

90.0  • 

0.0 

0.0 

3870.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3070.0 

too.o  • 

0.0 

0.0 

4111.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4111.0 

110.0  • 

0.0 

0.0 

4327.0 

0.0 

0.0 

0.0 

0.0 

0.0 

d.o 

0.0 

4327.0 

120.0  • 

0.0 

0.0 

4499.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4490.0 

130.0  • 

0.0 

0.0 

4602.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4002.0 

140.0  • 

0.0 

0.0 

4641.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4641.0 

160.0  • 

0.0 

0.0 

4663.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4063.0 

100.0  * 

0.0 

0.0 

4654.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4064.0 

170.0  * 

0.0 

0.0 

4654.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4064.0 

83.0  * 

0.0 

0.0 

3607.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3607.0 

200K  )• 

•  • 

•••• 

!••• 

OAHAOE  REACH  NO.  9  OAHAOE  REACH  CODE  RCH  0 
LONER  BRULE  RESERVATION,  STANLEY  COUNTY 


ELEVATION  -  AREA  FLOOOED  II«  ACRES) 
OAHAOE  CATEGORIES 


WATER 

•  • 

•  •• 

»••• 

•  •• 

••• 

•••• 

•  •• 

••• 

•  •4 

SURFACE 

• 

2 

3 

4 

6 

0 

7 

0 

9 

10 

TOTAL 

ELEVATION 

.1...U..:. 

(  2) 

1 

:.i 

*) 

-») 

:.i 

•») 

•M 

•  ( 

-») 

•  ( 

■1) 

•  ( 

•1) 

0.0 

0.0  • 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.0 

0.0  • 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20.0 

0.0  • 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

30.0 

035.0  • 

3.0 

1626.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2264.0 

40.0 

1730.0  * 

225.0 

2332.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4287.0 

50.0 

2261.0  • 

256.0 

2620.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6307.0 

60.0 

2823.0  * 

426.0 

3189.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

6437.0 

70.0 

3274.0  * 

464.0 

3366.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7104.0 

60.0 

3368.0  * 

464.0 

3540.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7361.0 

90.0 

3374.0  * 

464.0 

3710.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7667.0 

100.0 

3374.0  * 

464.0 

3780.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7610.0 

110.0 

3374.0  * 

464.0 

3003.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7641.0 

120.0 

3374.0  • 

464.0 

3614.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7662.0 

130.0 

3374  0  * 

464.0 

3622.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7060.0 

140.0 

3374.0  * 

404.0 

3631.0 

0.0 

0.0 

o.c 

0.0 

0.0 

0.0 

0.0 

7660.0 

150.0 

3374.0  * 

404.0 

3638.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7076.0 

160.0 

3374.0  • 

404.0 

3844.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7602.0 

170.0 

3374.0  * 

464.0 

3654.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7602.0 

83.0 

3374.0  * 

404.0 

3600.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

7446.0 

• 

200K  ) 

»••• 

8««* 
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60 


CMM  CAEEK  IIEBCRVAT1QN»  HUQHCS  COUNTY 


elevation  •  ANEA  FLOOOEO  (tN  ACNEt) 
OAMAOE  CATEOOItXEi 


WATER 

• 

SURFACE 

1  • 

2 

3 

4 

9 

9 

7 

9 

9 

10 

TOTM. 

ELEVATION 

• 

(  1)  * 

(  2) 

(  31 

•  < 

4) 

•  ( 

-») 

•  ( 

-») 

•  < 

-1) 

•  f 

•  1 

-1) 

•  ( 

•1) 

0.0 

0.0  • 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.0 

0.0  • 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20.0 

029. 0  * 

119.0 

1590.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

2913.0 

SO.O 

2393.0  * 

292.0 

3027.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

5992.0 

40.0 

4090.0  • 

431.0 

3724.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9216.0 

50.0 

9593.0  * 

934.0 

4364.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10491 .0 

eo.o 

7590.0  * 

927.0 

5017.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

13194.0 

70.0 

8074.0  • 

709.0 

5422.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

15006.0 

eo.o 

10119.0  * 

906.0 

9059.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

19977.0 

90.0 

11419.0  • 

994.0 

9391.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

19793.0 

100.0 

nrm™ 

994.0 

9699.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

19420.0 

110.0 

fttrifg 

094.0 

9999.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

19992.0 

120.0 

12079.0  * 

994.0 

9777.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

19939.0 

130.9 

12149.0  • 

994.0 

9971.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20004.0 

140.0 

12202.0  • 

994.0 

9973.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20199.0 

190.0 

12221.0  • 

994.0 

7046.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20291.0 

100.0 

12245.0  * 

994.0 

7069.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20299.0 

170.0 

12274.0  • 

994.0 

7071.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20929.0 

03.0 

10954.0  • 

993.0 

9185.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

17006.0 

(  200K 

• 

OAMAQE  REACH  NO.  t1  DAMAGE  REACH  COOE  RCH  11 
LONER  emu  RESERVATION,  LYINkN  COUNTY 


ELEVATION  •  AREA  FLOOOEO  I  IN  ACRCtl 
QAIMOC  CATEQQRiee 


WATER 

• 

• 

■ 

#«• 

•  ••4 

••• 

•  •4 

SURFACE 

• 

• 

2 

3 

4 

5 

9 

7 

a 

9 

10 

TOTAL 

ELEVATION* 

(  1)  • 

(  2) 

:.i 

•1» 

•M 

•1> 

•1) 

0.0 

0.0  * 

0.0 

0.0 

0.0 

0.0 

0.9 

Q.O 

0.0 

0.0 

0.0 

0.0 

10.0 

526.0  • 

0.0 

68.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

994.0 

20.0 

3154.0  • 

3.0 

917.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

4104.0 

30.0 

5951.0  • 

73.0 

2009.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

9033.0 

40.0 

7537.0  • 

144.0 

3117.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10706.0 

50.0 

8749.0  • 

213.0 

4265.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

13247.0 

60.0 

9722.0  * 

240.0 

5579.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

15541.0 

70.0 

10653,0  * 

240.0 

7292.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

15165.0 

SO.O 

11758.0  • 

240.0 

9154.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

21162.0 

SO.O 

13452.0  • 

240.0 

11554.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

26246.0 

100.0 

14500.0  • 

240.0 

13510.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

26260.0 

110.0 

15073.0  • 

240.0 

14976.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

30289.0 

120.0 

15469.0  • 

240.0 

15709.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

31909.0 

130.0 

15996.0  • 

240.0 

16390.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

32629.0 

140.0 

16499.0  • 

240.0 

16731.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

33497.0 

150.0 

16844.0  * 

240.0 

16958.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

34042.0 

190.0 

17212.0  • 

240.0 

17131.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

34693.0 

170.0 

17590.0  • 

240.0 

17276.0 

0.0 

0.0 

0.0 

0,0 

0.0 

0.0 

0.0 

39109.0 

83.0 

12517.0  • 

240.0 

8881,0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

22044.0 

ZOOK 

• 

• 

»••• 

!••• 

»••• 

DAMAGE  REACH  M.  12  OAMAGE  REACH  COOE  RCH  12 
CROW  CREEK  RESERVATION,  HYDE  COUNTY 


ELEVATION  •  AREA  FLOOOEO  (IN  ACRES) 
OAMAOE  CATEGORIES 


WATER  • 

•  •• 

*** 

•  •• 

1“ 

SURFACE  • 

1 

2 

3 

4 

0 

9 

7 

9 

0 

10 

TOTAL 

ELEVATION* 

(  1) 

•  ( 

2) 

•  ( 

3) 

4) 

*,( 

•ll 

•1) 

•1) 

•1) 

•1) 

-1) 

0.0  * 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

10.0  • 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

20.0  * 

14.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

14.0 

30,0  * 

49.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

49.0 

40.0  • 

62.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

62.0 

50.0  • 

77.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

77.0 

60.0  • 

08.0 

0.0 

2.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

100.0 

70.0  • 

148.0 

0.0 

10.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

169.0 

80,0  • 

206.0 

0.0 

23.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

231.0 

60.0  * 

259.0 

0.0 

32  X) 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

207.0 

100.0  * 

320.0 

0.0 

36.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0,0 

394.0 

110.0  • 

406.0 

0.0 

36.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

441.0 

120.0  • 

473.0 

0.0 

38.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

aoa.o 

130.0  • 

553.0 

0.0 

38.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

999.0 

140.0  • 

627.0 

0.0 

35.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

462.0 

150.0  • 

905.0 

0.0 

35.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

730.0 

180.0  * 

753.0 

0.0 

35.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

798.0 

170.0  • 

803.0 

0.0 

36.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

939.0 

83.0  * 

222.0 

0.0 

27.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

240.0 

200K  }* 

•  •• 

»••• 

a*** 
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MHMX  ACACH  MO.  10  MIMGE  NfACH  COOE  ACM  13 
CA0»  CAECA  ACAERVAriOM,  BUFFALO  COUITV 


ELEVATION  •  AACA  FLOOOEO  (IN  ACAES) 
(NUMOE  CATCOOAICB 


WATER  • 

• 

• 

• 

• 

• 

• 

SURFACE  * 

1  • 

3  • 

4  • 

6  • 

0  • 

7  • 

•  • 

6 

10 

TOTM. 

ELEVATION* 

(  ')  • 

2) 

1  3)  • 

«)  • 

-11  •  ( 

-11  •  (  -11  • 

-11  * 

-11  • 

•ll 

0.0  * 

0.0  * 

0.0 

0.0  • 

0.0  • 

0.0  * 

0.0  • 

e.o  * 

0.0  * 

0.0  * 

0.0 

0.0 

10.0  * 

108.0  * 

0.0 

(».0  • 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  • 

0.0 

108.0 

20.0  • 

202.0  • 

0.0 

0,0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  T 

0.0  • 

0.0 

808.0 

30.0  • 

381.0  * 

o.,o 

10.0  • 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0 

337.0 

40.0  * 

607.0  • 

0.0 

36.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0 

038.0 

60.0  * 

1360.0  * 

0.0 

130.0  * 

0.0  * 

0«0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0 

1400.0 

00.0  * 

8044.0  * 

0.0 

000.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0 

3003.0 

70.0  * 

0007.0  * 

0.0 

aooo.o  • 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0 

7100.0 

00.0  • 

0310.0  * 

0.0 

8008.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0 

0811.0 

00.0  * 

0000.0  * 

0.0 

3040.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0 

2M7.0 

100.0  * 

7370.0  * 

0.0 

3108.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0 

10378.0 

110.0  • 

7407.0  * 

0.0 

3188.0  • 

0.0  * 

fr.O  • 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0 

10000.0 

120.0  • 

7080.0  * 

0.0 

3123.0  • 

Q.O  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0 

10701.0 

130.0  * 

7000.0  • 

0.0 

3183.0  • 

0.0  • 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0 

10088.0 

140,0  * 

7760.0  * 

0.0 

3123.0  • 

0.0  * 

0.0  * 

0.0  * 

0.6  * 

0.0  * 

0.0  * 

0.0 

160.0  • 

7010.0  • 

0.0 

3126.0  • 

0.0  • 

0.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0 

MI  IIIll 

100.0  • 

7604.0  * 

0.0 

3131.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0 

10006.0 

170.0  * 

7601.0  * 

0.0 

3140.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0  * 

0.0 

11040.0 

03.0  * 

0608.0  • 

0.0 

2070.0  * 

0.0  * 

0.0  • 

0.0  * 

0.0  * 

0.0  * 

0.0  • 

0.0 

0401.0 

200K  )* 

« 

• 

• 

• 

■ 

• 

•tNOLE  EVENT  (MMEB 

AOaACOATEO  OAIMIE  AEACH  NO.  1  SOCK  EVENT 

AOGAECMTEO  (MIMQC  CATEOQAtEA 


•  •  •  •  •  •  •  •  •  •  •  • 

0AM  •  V.B.  *1  •a  *3*4*B»B*  7»B»B*IO*  TOTAL 

ACH  •  ELEV  •••••••*••• 


1  •  06.00  *  106.00  •  0.00  •  0.00  •  0.00  •  0.00  •  0.00  •  0.00  •  0.00  •  0.00  •  0.00  •  106.00 

2  •  63.00  *  0006.30  •  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*0000.30 

0  *  66.00*60701.30*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*60701.60 

7  •  03.00  •••••••••  •  0.00  *  0,00  •  0.00  •  0.00  *  0.00  *  0.00  •  0.00  •  0.00  *  0.00  ••••••••• 

8  •  63.00  *  3332.30  «  0.00  *  0.00  *  0.00  •  0.00  •  0.00  *  0.00  •  0.00  *  0.00  *  0.00  *  3332.50 

6  •  03.00  •••••••••  •  0.00  •  0.00  •  0.00  •  0.00  •  0.00  *  0.00  •  0.00  •  0.00  *  0.00  ***••*•*• 

10  *  03.00  •••••••••  •  0.00  •  0.00  *  0.00  •  0.00  •  0.00  •  0.00  *  0.00  *  0.00  *  0.00  ****•*••• 

11  •  03.00  . . .  •  0,00  •  0.00  •  0,00  •  0.00  •  0.00  *  0.00  *  0.00  •  0.00  •  0.00  ********* 

18  •  03.00*16031.70*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*10631.70 

13  •  03.00  **•••••••  *  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00  •  0.00  •••••••** 

TOTAL  •••••••••  •  0.00  •  0.00  •  0.00  *  0.00  *  0.00  *  0.00  *  0.00  *  0.00  *  0.00  **•****•• 


END  OF  RUN 
OAUCAL  PROGRAM  STOP 

Elap«*d  CPU  tia«  Is  302  ssconds  or  6.033  Mtnutos. 
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C-4.  HEC-DSS  Displays 

The  following  displays  are  output  froa  HEC-DAUCAL  Into  HEC-DSS. 


i 
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APPEJtolX  C 


27JIJL92  09:38:19 


27JUL92  09:20:32 
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27JIJL92  09:53:14 


FIGURE  C-11.  Damage  Reach  4  Elevation  -  Number  of  Structures 
1^  Categories  Relatibnships 
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FIGURE  C-12.  Damage  Reach  4  Elevation  •  Uihan  Categories 
Damage  Relationships 


FIGURE  C-13.  Damage  Reach  6  EJlevation  -  Crop  Area  Relationships 
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1  AG-EHSTING 


^7J^JL9^  19:32 


27JUL92  08:44:13 


a7JlJL9a  08:54:11 


UJ-IUi^CI-HOZ  HZ  II.IUIUI- 


FIGURE  C-18.  Damage  Beach  11  Elevation  •  Crop  Area  Relationships 
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RCH  13  1  rt3-l 

RCH  13  2  flG-l 

RCH  13  3  AG-I 

RCH  13  4  flS-l 
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HEC-PBA  DATA 


D-1.  HEC-PBA  Input  -  Preprocessor  and 
Analysis  Program  Input  Files 


Preprocessor  Prograa  Input  Data 


T1 

MISSOURI  RIVER 

T2 

OAHE  DAM  TO  BIG  BEND  DAM  IN  SOUTH  DAKOTA 

T3 

TEST  DATA  JUNE  1992 

J1 

0 

0  0 

BO 

OMAHA 

OMAHA  DISTRICT 

BS 

SD 

SOUTH  DAKOTA 

BC 

HUGH 

HUGHES  COUNTY 

BC 

STAN 

STANLEY  COUNTY 

BC 

LYMN 

LYMAN  COUNTY 

BC 

HYDE 

HYDE  COUNTY 

BC 

BUFF 

BUFFALO  COUNTY 

BB 

SUBA 

OPEN  RIVER 

B6 

SUBB 

LAKE  SHARPE 

BB 

CROW 

CRW  RESERVATION 

BB 

LBRU 

LBR  RESERVATION 

BW 

MISS 

MISSOURI  RIVER 

BG 

CONG1 

REP  TIM  JOHNSON 

BX 

PIER 

PIERRE 

BX 

FTPR 

FORT  PIERRE 

BX 

LOWS 

LOWER  BRULE 

BX 

FTTM 

FORT  THOMPSON 

BX 

CHAM 

CHAMBERLAIN 

GA 

GAGE  3 

ZH 

MISSOURI 

GAGE  3 

1DAY 

REGULATED 

GA 

GAGE  4 

ZH 

MISSOURI 

GAGE  4 

1DAY 

REGULATED 

GA 

GAGE  11 

ZH 

MISSOURI 

GAGE  11 

1DAY 

REGULATED 

CR 

WHEAT 

28  BUSHEL 

3.15  16.00 

5 

SPRING  WHEAT 

CS 

WHEAT 

90  115 

140  7 

ZC 

A=SOUTH  DAKOTA  B=WHEAT  C=DAY-LOSS  E=1992 

CD 

0 

1  3 

7 

CR 

CORN 

91  BUSHEL 

2.20  28.00 

5 

CORN 

CS 

CORN 

120  145 

165  10 

ZC 

A=SOUTH  DAKOTA  B=CORN 

CM 

a> 

o> 

II 

UJ 

CO 

CO 

o 

_i 

1 

I 

II 

o 

CD 

0 

1  3 

7 

CR 

OATS 

50  BUSHEL 

1.20  23.00 

5 

OATS 

CS 

OATS 

90  127 

145  7 

ZC 

A=SOUTH  DAKOTA  8=0ATS 

C=0AY-L0SS  £>1992 

CD 

0 

1  3 

7 

CR 

MILO 

41  BUSHEL 

2.04  18.00 

5 

SORGHUM 

CS 

MILO 

125  161 

180  7 

ZC 

A=SOUTH  DAKOTA  B=SORGHUM  C=DAY-LOSS  E*1992 

CD 

0 

1  3 

7 

DR 

RCH  1 

GAGE  3  0 

HUGHES  COUNTY,  US  OF  PIERRE 

OB 

OMAHA 

SO  HUGH 

MISS 

SUBA 

C0NG1 

DS 

OAHE 

OAHE  RESERVOIR 

FS 

40 

ZR 

A^MISSOURI  B>RCH  1  C^ELEVATION -CURVES  E*1992 

F=AG-EXISTIN6 

CP 

WHEAT 

18 
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CP  CORN  36 

CP  OATS  14 

CP  MILO  10 

DR  RCH  2  GAGE  4  0  STANLEY  COUNTY,  JS  OF  FORT  PIERRE 

DB  OMAHA  SO  STAN  MISS  SUBA  C0NG1 

OS  OAHE  OAHE  RESERVOIR 
FS  40 

ZR  A^MISSOURI  B<RCH  2  C=ELEVATION  CURVES  E»1992  F^AG-EXISTING 
C?  WHEAT  29 

CP  OATS  21 

CP  MILO  50 

DR  RCH  3  GAGE  3  0  CITY  OF  PIERRE 

OB  OMAHA  SO  HUGH  MISS  SUBA  C0NG1 

DS  OAHE  OAHE  RESERVOIR 
FS  66 

ZR  A-MISSOURI  B«RCH  3  C»ELEVATION -CURVES  E=>1992  F»URBAN-EXISTING 


UC 

RES 

180 

RESIDENTIAL 

UC 

COM 

180  COMMERCIAL 

UC 

INO 

180 

INDUSTRIAL 

UC 

PUB 

180 

PUBLIC  WORKS 

UC  OTHER  30  OPEN  SPACE 

DR  RCH  4  GAGE  4  0  CITY  OF  FORT  PIERRE 

OB  OMAHA  SO  HUGH  MISS  SUBA  C0NG1 

OS  OAHE  OAHE  RESERVOIR 

FS  40 

ZR  A=MISSOURI  B^^RCH  4  C=ELEVATION -CURVES  E»1992  F^URBAN- EXISTING 


UC 

RES 

180  RESIDENTIAL 

UC 

COM 

180  COMMERCIAL 

UC 

INO 

180  INDUSTRIAL 

UC 

PUB 

180  PUBLIC  WORKS 

UC 

OTHER 

30  OPEN  SPACE 

OR 

RCH  6  GAGE  4  0  STANLEY  COUNTY  DS  OF  FORT  PIERRE 

08 

OMAHA 

SO  STAN  MISS  SUBA 

C0N61 

DS 

OAHE  OAHE 

RESERVOIR 

FS 

40 

ZR 

A-MISSOURI 

B-RCH  6  C-ELEVATION-CURVES  E-1992 

F-AG-EXISTING 

CP  WHEAT 

29 

CP 

OATS 

21 

CP 

MILO 

50 

DR 

RCH  7  GAGE 

11  0  HUGHES  COUNTY,  DS  DF  PIERRE 

DB 

OMAHA 

SD  HUGH  MISS  SUBB 

C0NG1 

OS 

OAHE  OAHE 

RESERVOIR 

FS 

20 

ZR 

A-MISSOURI 

B-RCH  7  C-ELEVATION-CURVES  E-1992 

F-AG-EXISTING 

CP  WHEAT 

18 

CP 

CORN 

36 

CP 

OATS 

14 

CP 

MILO 

10 

DR 

RCH  8  GAGE 

11  0  STANLEY  COUNTY,  DS  OF  FORT  PIERRE 

DB 

OMAHA 

SO  STAN  MISS  SUBB 

C0NG1 

DS 

OAHE  OAHE 

RESERVOIR 

FS 

30 

ZR 

A-MISSOURI 

B-RCH  8  C-ELEVATION-CURVES  E-1992 

F-AG-EXISTING 

CP  WHEAT 

29 

CP 

OATS 

21 

CP 

MILO 

50 

DR 

RCH  9  GAGE 

11  0  LOWER  BRULE  RESERVATION, 

,  STANLEY  COUNTY 

OB 

OMAHA 

SO  STAN  MISS  L6RU 

C0NG1 

DS 

OAHE  OAHE 

RESERVOIR 

FS 

20 

ZR 

A-MISSOURI 

B-RCH  9  C-ELEVATION-CURVES  E-1992 

F-AG-EXISTING 

CP  WHEAT 

29 

CP 

OATS 

21 

CP 

MILO 

50 

DR 

RCH10  GAGE 

11  0  CROW  CREEK  RESERVATION, 

HUGHES  COUNTY 
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DB 

OMAHA 

SO  HUGH  MISS 

CROW 

C0NG1 

DS 

OAHE  OAHE 

RESERVOIR 

FS 

10 

ZR 

A^MISSOURI 

B=RCH  10  C=ELEVATION- CURVES 

E»1992 

F=AG- EXISTING 

CP 

WHEAT 

18 

CP 

CORN 

36 

CP 

OATS 

14 

CP 

MILO 

10 

DR 

RCH11  GAGE 

11  0  LOWER  BRULE  RESERVATION, 

,  LYMAN  COUNTY 

OB 

OMAHA 

SO  LYMN  MISS 

LBRU 

C0NG1 

DS 

OAHE  OAHE 

RESERVOIR 

FS 

0 

ZR 

A=MISSOURI 

B=RCH  11  C=ELEVATION. CURVES 

Es1992 

F=AG- EXISTING 

CP 

CORN 

16 

CP 

OATS 

17 

CP 

MILO 

67 

DR 

RCH12  GAGE 

11  0  CROW  CREEK  RESERVATION. 

HYDE  COUNTY 

OB 

OMAHA 

SO  HYDE  MISS 

CROW 

C0NG1 

DS 

OAHE  OAHE 

RESERVOIR 

FS 

10 

ZR 

A=MISSOURI 

B=RCH  12  C= ELEVATION -CURVES 

E*1992 

F=AG-EXISTING 

CP 

WHEAT 

29 

CP 

OATS 

36 

CP 

MILO 

17 

DR 

RCH13  GAGE 

11  0  CROW  CREEK  RESERVATION. 

BUFFALO  COUNTY 

OB 

OMAHA 

SO  BUFF  MISS 

CROW 

C0NG1 

DS 

OAHE  OAHE 

RESERVOIR 

FS 

0 

ZR 

A=MISSOURI 

B*=RCH  13  C=ELEVATION- CURVES 

E=1992 

F=AG-EXISTING 

CP  WHEAT 

14 

CP 

CORN 

39 

CP 

OATS 

12 

CP 

MILO 

25 

EJ 
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D-2.  HEC-PBA  Input  -  Crop  Loss  Functions 
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SOUTH  DAKOTA 


yioxya  Hinos 


D-3.  HEC-PBA  Input  -  Flood  Hydrographs 
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FIGURE  D-5.  Regulated  Stage  Hydrograph  at  Gage  3 
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27JUL9?  10:53:34 
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GfiGE  11  REGULATED  STAGE 


D-4.  HEC-PBA  Output  -  Preprocessor  and 
Analysis  Programs 

Preprocessor  Prograa  Output  Data 


*  FLOOD  DMMCE  PROJECT  BENEFIT  ACCOMPLISHMENT 

*  PRE -PROCESSOR  PROGRAM 

*  SEPTEMBER  1B9I 

■  VERSION  1.00 

■  RUN  DATE  24  JUL  B2  TIME  12:46:04 


■  U.8.  ARMY  CORPS  OF  ENGINEERS 

*  THE  HYDROLOGIC  ENGINEERING  CENTER 

*  SOS  SECOND  STREET,  SUITE  D 
’  DAVIS,  CALIFORNIA  SSBIB 

*  (SIB)  7S8-1104  FAX  (BIB)  756-8230 


XXXXX  XXXXXX  XXXXXXX  XXXXXX  XXXXXX  X 

XXX  XXXX  XX  XXX 
XXX  XX  X  XX  XXX 

XXXXX  XXXXXX  XXXX  XXXXXX  XXXXXX  XXXXXXX 

X  XXX  X  XXXX 

X  XXXXX  XXXX 

X  XX  XXXXXXX  X  XXXXXX  X  X 
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SS  88  SSSS8  88  SS 


MISSOURI  RIVER 

OAHE  QAM  TO  BIO  BENO  0AM  IN  SOUTH  DAKOTA 


RECORD  •  COE  DISTRICT 
OMAHA  OMAHA  DISTRICT 

RECORD  •  STATE 
80  SOUTH  DAKOTA 

RECORD  •  COUNTY 
HUGH  HUGHES  COUNTY 
STAN  STANLEY  COUNTY 
LYMN  LYMAN  COUNTY 
NYOE  HYDE  COUNTY 
BUFE  BUFFALO  COUNTY 

RECORD  •  SUB-BASIN 
SUBA  OPEN  RIVER 
SUBS  LAKE  SHARPE 
CROW  CRN  RESERVATION 
LBRU  LBR  RESERVATION 

RECORD  •  WATERSHED 
MISS  MISSOURI  RIVER 

RECOR'^  •  CONCnESSXONAL  DISTRICT 
C0NG1  REP  TIM  JOHNSON 

BX  RECORD  -  COMMUNITY 
BX  PIER  PIERRE 
BX  FTPR  FORT  PIERRE 
BX  LOWB  LOWER  BRULE 
BX  FTTH  FORT  THOMPSON 
BX  CHAM  CHAMBERLAIN 

GA  RECORD  -  GAUGE  NAME 
GA  GAGE  3 

2H  RECORD  -  HYOROCRAPH  DATA  -  OSS  PATHNAME 
ZH  MISSOURI  BADE  S  1MV 

QA  RECORD  -  GAUGE  NAME 
GA  GAGE  4 

ZH  RECORD  -  HYOROGAAPH  DATA  •  OSS  PATHNAME 
ZH  MISSOURI  GAQC  4  10AV 

GA  RECORO  •  GAUGE  NAME 
GA  GAGE  11 

ZH  RECORO  -  HYOROQRAPH  DATA  •  088  PATHNAME 
ZH  MISSOURI  OAGE  U  10AY 


REQULATEO 


REGULATED 


REGULATED 
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CA  RECOnO  •  CROP  WFtNlTION 

CR  WHEAT  2$  BUSHEL  3. IS  IS. 00  6  SPRING  WHEAT 

C6  RECORD  •  SEASONAL  CROP  VARIABLES 
C8  WHEAT  SO  1l6  140  7 

FULYLO  •  115.00  LAST  DATE  TO  PLANT  WITHOUT  LOSS  Of  VIELO 

FSTPLT  •  SO. 00  FIRST  GATE  TO  PLANT 
L8TPLT  «  140.00  LAST  DATE  TO  PLANT 

ORYOuT  •  7.00  DAYS 

ZC  Rtcord  •  Crop  Oota  •  OSS  Pathnawa 
2C  A«SOUTH  OAKOU  B-WHEAT  C»0AY«L088  E-18S2 


CROPIO 

■ 

WHEAT  CROP  NAME 

CYA 

2S.00 

YIELD  PER  UNIT  AREA 

CUP 

3.15 

UNIT  PRICE 

HRVCST 

16.00 

HARVEST  COST  I  PER  ACRE 

AOLOSS 

0.050 

OTHER  AGRICULTURAL  LOSS  FACTOR 

FULYLO 

115. 

LAST  OATS  TO  PLANT  WITHOUT  LOSS  OF 

L8TPLT 

140. 

LAST  DATE  TO  PLANT 

ORYOUT 

7.0 

DAYS 

CRPTIT 

SPRING 

WHEAT 

CROP  LOSS  TASLE  (PERCENT  LOSS  VALUES) 


OAY  OF 

POTENTIAL 

REDUCED 

PERCENT  LOSS  BY 

FLOOD  DURATION  (DAYS) 

DATE 

YEAR 

LOSS  (%) 

YIELD  (%) 

0.0 

1.0 

3.0 

7.0 

MARCH 

SO. 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

MAY 

140. 

100.0 

0.0 

0.0 

0.0 

25.0 

50.0 

JUNE 

170. 

100.0 

60.0 

0.0 

76.0 

100.0 

100.0 

JULY 

182. 

100.0 

60.0 

0.0 

100.0 

100.0 

100.0 

JULY 

2oe. 

60.0 

60.0 

0.0 

100.0 

100.0 

100.0 

AUG 

242. 

0.0 

0.0 

0.0 

100.0 

100.0 

100.0 

DATE 

OAY  OF 
YEAR 

POTENTIAL 
LOSS  ($) 

REOUCEO 
YIELD  (1) 

CROP  LOSS 

0.0 

TABLE  (COLLAR  LOBS  VALUES) 

DOLLAR  LOSS  BY  FLOOD  DURATION  C0AY8)  PER  ACRE 
1.0  3.0  7.0 

MARCH 

SO. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

HAY 

140. 

72.20 

0.00 

0.00 

0.00 

16.05 

36.10 

JUNE 

170. 

72.20 

43.32 

0.00 

54.15 

72.20 

72.20 

JULY 

182. 

72.20 

43.32 

0.00 

72.20 

72.20 

72.20 

JULY 

206. 

43.32 

43.32 

0.00 

43.32 

43.32 

43.32 

AUG 

242. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

95 


APPENDIX  D 


CR 

RECORD 

CROP 

DEFINITION 

CR 

CORN 

61 

BUSHEL  2.20  2S.00 

C$  RECORD  - 

SEASONAL  CROP  VARIABLES 

CS 

CORN 

120 

145  106  10 

FULYL3  ■  145.00  LAST  DATE  TO  PLANT  VITHQUT  LOSS  OF  YIELD 

FSTPLT  ■  120.00  FIRST  DATE  TO  PLANT 

LSTPLT  »  165.00  LAST  DATE  TO  PLANT 

OAYOUT  •  10.00  DAYS 

ZC  Record  •  Crop  Oot«  •  OSS  PathnoM 
2C  A-SOUTH  DAKOTA  S-CORN  C-OAY-LOSS  E»1fi92 


CROPIO  - 
CYA  - 
CUP 

HfiVCST  - 
AOLOSS  ■ 
FULVLO  • 
LSTPLT  • 
DRYOUT  • 
CRPTIT  ■ 


CORN  CROP  NAME 
61.00  YIELD  PER  UNIT  AREA 
2.20  UNIT  PRICE 
26.00  HARVEST  COST  $  PER  ACRE 
0.050  OTHER  AGRICULTURAL  LOSS  FACTOR 
145.  LAST  DATE  TO  PLANT  WITHOUT  LOSS  Of  YIELD 
165.  LAST  DATE  TO  PLANT 
10.0  DAYS 
CORN 


DAY  OF 

POTENTIAL 

REOUCEO 

DATE 

VEAR 

LOSS  (%) 

YIELD  (%) 

30  APRIL 

120. 

0.0 

0.0 

14  JUNE 

165. 

100.0 

0.0 

11  JULY 

192. 

100.0 

60.0 

IS  SEPT 

258. 

100.0 

60.0 

11  OCT 

261. 

60.0 

60.0 

19  NOV 

323. 

0.0 

0.0 

CROP  LOSS  TABLE  (PERCENT  LOSS  VALUES) 

PERCENT  LOSS  BY  FLOOO  DURATION  (tefS) 
0.0  1.0  3.0  7.0 


0.0  0.0  0.0  0.0 

Q.O  0.0  50.0  75.0 

0.0  0.0  100.0  100.0 

0.0  0.0  100.0  100.0 

0.0  0.0  100.0  100.0 

0.0  0.0  100.0  100.0 


CROP  LOBS  TABLE  (DOLLAR  LOSS  VALUES) 


DAY  OF 

POTENTIAL 

REOUCEO 

DATE 

YEAR 

LOSS  {$) 

YIELD  (I) 

0.0 

30 

APRIL 

120. 

0.00 

0.00 

0.00 

14 

JUNE 

165. 

172.20 

0.00 

0.00 

1 1 

JULY 

192. 

172.20 

103.32 

0.00 

15 

SEPT 

258. 

172.20 

103.32 

0.00 

11 

OCT 

284. 

103.32 

103.32 

0.00 

19 

NOV 

323. 

0.00 

0.00 

0.00 

DOLLAR  LOSS  BY  FLOOO  DURATION  (DAYS)  PER  ACRE 
1.0  3.0  7.0 


0.00  0.00  0.00 

0.00  66.10  126.15 

0.00  172.20  172.20 

0.00  172.20  172.20 

0.00  103.32  103.32 

0.00  0.00  0.00 
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CA  ACCOM)  •  CAOP  DCCINITION 

CA  OATS  $0  AUSHCl  1.20  23.00  6  OATS 

CO  ACCOM)  •  SEASONAL  CAOP  VAAIABLE8 
CS  OATS  SO  127  US  7 

FULUO  •  127.00  LAST  DATE  TO  PLANT  NITHOUT  LOSS  Of  YIELD 

fSTPLT  ■  SO. 00  FIAST  DATE  TO  PLANT 

LSTPLT  ■  145.00  LAST  GATE  TO  PLANT 

OAYOUT  •  7.00  DAYS 


CROP  10  -  OATS  CROP  NAME 

CYA  -  50.00  YIELD  PER  UNIT  AREA 

CUP  -  1.20  UNIT  PRICE 

HRVCST  •  23.00  HARVEST  COST  S  PER  ACHE 

AOLOSS  •  0.050  OTHER  AGRICULTURAL  LO^^S  FACTOR 

FULYLO  •  127.  LAST  GATE  TO  PLANT  WITHOUT  LOSS  OF  YIELD 

LSTPLT  •  145.  LAST  DATE  TO  PLANT 

OAYOUT  •  7.0  DAYS 

CRPTIT  -  OATS 


DAY  OF 

POTENTIAL 

REOUCEO 

OATE 

YEAR 

LOSS  (%) 

YIELD  (%) 

31  MARCH 

90. 

0.0 

0.0 

25  HAY 

145. 

100.0 

0.0 

27  JUNE 

170. 

100.0 

60. 0 

1  JULY 

182. 

100.0 

60.0 

21  JULY 

202. 

60. 0 

60.0 

20  AUG 

232. 

0.0 

0.0 

CROP  LOSS  TABLE  (PERCENT  LOSS  VALUES) 

PERCENT  LOSS  SY  FLOOD  DURATION  (DAYS) 
0.0  1.0  3.0  7.0 


0.0  0.0  0.0  0.0 

0.0  0.0  25.0  50.0 

0.0  75.0  100.0  100.0 

0.0  100.0  100.0  100.0 

0.0  100.0  100.0  100.0 

0.0  100.0  100.0  100.0 


OAY  OF  POTENTIAL  REOUCEO 
OATE  YEAR  COM  (t)  YIELD  («) 


31 

MARCH 

90. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

25 

MAY 

145. 

37.00 

0.00 

0.00 

0.00 

9.25 

18.50 

27 

JUNE 

178. 

37.00 

22.20 

0.00 

27.75 

37.00 

37.00 

1 

JULY 

162. 

37.00 

22.20 

0.00 

37.00 

37.00 

37.00 

21 

JULY 

202. 

22.20 

22.20 

0.00 

22.20 

22.20 

22.20 

20 

AUG 

232. 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

CROP  LOSS  TABLE  (DOLLAR  LOSS  VALUES) 

DOLLAR  LOSS  BY  FLOOD  DURATION  (DAYS)  PER  ACRE 
0.0  1.0  3.0  7.0 
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CM  RECOAO  •  CROP  OCfINITlON 

CR  MHO  41  BUSHCL  2.04  10.00 


5 


SORGHUM 


CS  RECORD  •  SEASONAL  CROP  VARIABLES 
CS  MILO  129  101  100  7 

■  lOl.OO  LAST  DATE  TO  PLANT  WITHOUT  LOSS  OP  VIELO 

fSTPLT  •  129.00  FIRST  DATE  TJ  PLANT 

LOTPLT  -  100.00  LAST  DATE  TO  PLANT 

DRYOUT  •  7.00  DAYS 

ZC  Record  -  Crop  0«tA  «  OSS  P«thn«»« 

ZC  A-80UTH  DAKOTA  B-SORGHUM  C-OAV-LOSS  E-1062 

CROPIO  • 

CYA  ■ 

CUP  - 
HRVCST  • 

AOLOSS  • 

FULYLD  ■ 

LSTPLT  • 

DRYOUT  • 

CRPTIT  • 


MILO  CROP  NAME 
41.00  YIELD  PER  UNIT  AREA 
2.04  UNIT  PRICE 
10.00  HARVEST  COST  0  PER  ACRE 
0.060  OTHER  AORICULTIAAL  LOSS  FACTOR 
101.  LAST  DATE  TO  PLANT  WITHOUT  LOSS  OF  YIELD 
100.  LAST  DATE  TO  PLANT 
7.0  DAYS 
SORGHUM 


DATE 

DAY  OF 
YEAR 

5  HAY 

125. 

29  JUNE 

160. 

1  AUG 

213. 

5  SEPT 

24S. 

9  OCT 

278. 

19  NOV 

323. 

POTENTIAL 
LOSS  (%) 

REOUCCO 
YIELD  (%) 

0.0 

0.0 

100.0 

0.0 

100.0 

60.0 

100.0 

ao.o 

60.0 

60.0 

0.0 

0.0 

CROP  LOSS  TABLE  (PERCENT  LOSS  VALUES! 

PERCENT  LOSS  BV  FLOOD  DURATION  (DAYS! 
0.0  t.O  S.O  7.0 


0.0 

0.0 

0.0 

0.0 

0.0 

0.0 


0.0 

0.0 

0.0 

0.0 

29.0 

90.0 

79.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

100.0 

CROP  LOSS  table  (DOLLAR  LOSS  VALUES) 


DAY  OF 

POTENTIAL 

REDUCED 

DATE 

YEAR 

LOSS  ($) 

YIELD  (1) 

0.0 

9  HAY 

129. 

0.00 

0.00 

0.00 

29  JUNE 

160. 

69.64 

o.co 

0.00 

1  AUG 

213. 

69.64 

39.36 

0.00 

5  SEPT 

246. 

65.64 

39.36 

0.00 

5  OCT 

278. 

38.36 

38.36 

0.00 

19  NOV 

323. 

0.00 

0.00 

0.00 

OOLLM  LOSS  BY  FLOOD  DURATION  (OAYB)  PER  ACRE 
1.0  3.0  7.0 


0.00  0.00  0.00 

0.00  IB. 41  32. BE 

AS. 23  69. B4  BB.B4 

69.04  60.64  09.04 

38.30  30.36  38.36 

0.00  0.00  0.00 
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0  HUGHCS  COUNTY.  U8  Of  PIERA£ 


NATtR  RESOURCE  UNIT 
OR  RCH  1  GAGE  G 

NRUIO  -  RCH  1  MATER  RESOURCE  UNIT  10 
GAUGE  ■  GAGE  3 

OELTEL  -  0.00  GAUGE  ELEVATION  OFFSET 

WRUTIT  -  HUGHES  COUNTY.  US  Of  PIERRE 


WATER  RESOURCE  UNIT  SOUNOARY  SPECIFICATIONS 

06  OMAHA  SO  HUGH  MISS  SUSA  C0NG1 


DIST  •  OMAHA  COE  DISTRICT 

STATE  -  80 

COUNTY  •  HUGH 

WATSHO  •  HISS  WATERSHED 

SUGASN  -  8U6A  SUBSASIN 

CONG  •  C0NG1  CONGRESSIONAL  DISTRICT 


DS  RECORD  -  RESERVOIR  PROUECT 

08  OAHE  OAHE  RESERVOIR 

RE8I0  •  OAHE  RESERVOIR  PROJECT  10 

RESTIT  •  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 


F8  RECORD  •  FLOOD  STAGE  ELEVATION 
FS  40 


ZR  RECORD  >  REACH  DATA  •  OSS  PATHNAME 

ZR  A-UISSOURI  B«RCH  1  C-ELEVAT ION -CURVES  E«10S2  f-AQ-EXtSTING 


CROP  ID 

WHEAT 

CROPAR 

IS. 00 

% 

OF 

REACH 

PLANTED 

CROP  10 

CORN 

CROPAR 

36.00 

% 

OF 

REACH 

PLANTED 

CROP  ID 

OATS 

CROPAR 

14.00 

% 

OF 

REACH 

PLANTED 

CROP  10 

UILO 

CROPAR 

10.00 

\ 

OF 

REACH 

PLANTED 

WRUIO 
RCH  1 


GAUGE  COE  STATE  COUNTY 

GAGE  3  OMAHA  80  HUGH 


TO«M  WATSHO  SU6ASN  CONG  CMNTY  FLOIST 

HISS  SUeA  C0NG1 


LEVEE  CHANNL 


RESVR 

OAHE 


CUMULATIVE  CROP  AREA  (ACRES) 


ELEVATION 

WHEAT 

CORN 

OATS 

HILO 

40.00 

0.00 

0.00 

0.00 

0.00 

50.00 

0.00 

0.00 

0.00 

Q.OO 

60.00 

0.00 

0.00 

0.00 

0.00 

70.00 

O.CO 

0.00 

0.00 

0.00 

80.00 

0.01 

0.00 

0.00 

0.00 

90.00 

0.00 

0.00 

0.00 

0.00 

100.00 

0.00 

0.00 

0.00 

0.00 

110.00 

0.00 

0.00 

0.00 

0.00 

120.00 

0.00 

0.00 

0.00 

0.00 

130.00 

0.00 

0.00 

0.00 

0.00 

140.00 

0.00 

0.00 

0.00 

0.00 

150.00 

0.00 

0.00 

0.00 

0.00 

160.00 

0.00 

0.00 

0.00 

0.00 

170.00 

0.00 

0.00 

0.00 

0.00 
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WATER  RESOURCE  UNIT 

OR  RCH  2  GAGE  4  0  STAMLEV  COUNTY,  US  Of  FORT  flERRE 

NRUIO  •  RCK  2  HATER  RESOURCE  UNIT  10 
GAUGE  -  GAGE  4 

OELTEL  •  0.00  GAUGE  ELEVATION  OFFSET 

WRUTIT  -  STANLEY  COUNTY,  US  OF  FORT  PIERRE 

WATER  RESOURCE  UNIT  BOUNOARY  SF  CIFICATIONS 

06  OMAHA  60  STAN  MISS  CUBA  C0NG1 

0I8T  •  OMAHA  COE  DISTRICT 

STATE  •  SO 

COUNTY  •  STAN 

WATSHO  ■  MISS  NATERSHEO 

StfRAfiN  ■  SUM  8UB6AS1N 

CONG  ■  CON01  CONGRESSIONAL  DISTRICT 

08  RECORD  •  RESERVOIR  PROJECT 
08  OAHE  OAHE  RESERVOIR 
RESIO  •  OAHE  RESERVOIR  PROJECT  10 

RE8TIT  •  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 

FS  RECORD  •  FLOOD  STAGE  ELEVATION 
FS  40 

ZR  RECORD  •  REACH  DATA  •  OSS  PATHNAME 

ZR  A>H1SS0URI  B-RCH  2  C-ELEVATION-CJRVES  £«tS62  foAC-EXlSTING 
CROP  ID  •  WHEAT 

CROPAR  «  2S.00  ^  OF  REACH  PLANTED 

CROPIO  •  OATS 

CROPAR  -  21.00  %  OF  REACH  PLANTED 

CROPIO  "  HILO 

CROPAR  •  50.00  %  OF  REACH  PLANTED 


WRUID  GAUGE  COE  STATE  COUNTY  TOM  WATSHO  SUGASN  CONG  CMNTV  FLOUT  LEVEE  CHANNL  RESVR 

RCH  2  GAGE  4  OMAHA  SO  STAN  HISS  SUBA  C0NG1  DANE 


CUMULATIVE  CROP  AREA  (ACRES) 


ELEVATION 

AREA 

WHEAT 

OATS  MILO 

40.00 

0.00 

0.00 

0.00 

0.00 

50.00 

0.00 

0.00 

0.00 

0.00 

60.00 

0.00 

0.00 

0.00 

0.00 

70.00 

0.00 

0.00 

0.00 

0.00 

80.00 

7.00 

2.Q3 

\.4t 

3.50 

90.00 

29.00 

6.41 

6.06 

14  90 

100.00 

56.00 

16.62 

12.16 

26.00 

110.00 

63.00 

26.97 

19.93 

46.90 

120.00 

146.00 

42.62 

31.06 

74.00 

130.00 

216.00 

62.64 

45.36 

106.00 

140.00 

218.00 

63.22 

49.76 

106.00 

150.00 

218.00 

63.22 

49.76 

109.00 

ISO. 00 

218.00 

63.22 

49.76 

106.00 

170.00 

2>6.00 

63.22 

46.76 

100.00 
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WATER  RESOURCE  UNIT 
OR  RCH  3  GAGE  3 


0  CITY  01  PIERRE 


WRUIO  •  RCH  3  WATER  RESOUR  E  UNIT  10 

GAUGE  ■  GAGE  3 

OELTEt  •  0.00  GAUGE  ELEVA  ION  OFFSET 

NRUTIT  -  CITY  OF  PIERRE 

WATER  RESOURCE  UNIT  BOUNDARY  8P  C1FICATI0N8 

Oe  OMAHA  SO  HUGH  MISS  CONGI 

OlSr  •  OMAHA  COE  DISTRICT 

STATE  -  SO 

COUNTY  •  HUGH 

WATSHO  -  MISS  WATERSHED 

ftHfiRM  •  SUM  8UBBA81N 

CONG  ■  0QN01  CONGRESSIONAL  DISTRICT 


08  RECORD  •  RESERVOIR  PROJECT 
08  OAHE  OAHE  RESERVOIR 
RESID  •  OAHE  RESERVOIR  PROJECT  10 

RESTIT  •  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 


F8  RECORD  •  FLOOD  STAGE  ELEVATl  N 
FS  66 


ZR  RECORD  •  REACH  DATA  •  OSS  PATHNAIC 

ZR  A-M18S0URI  MCH  3  C-ELEVATION-CURVES  E-1SS2  F«URBAN- EXISTING 

URSAN  •  RES  URBAN  OAMAGf  CATEGORY  ID 

RC0N8T  ■  160.00  RECONSTRUCTION  PERIOD 

URBTIT  •  RESIDENTIAL 

URBAN  -  COM  URBAN  DAMAGE  CATEGORY  ID 

RCONST  -  160.00  RECONSTRUCTION  PERIOD 

URBTIT  -  COMMERCIAL 

URBAN  -  INO  URBAN  DAMAGE  CATEGORY  ID 

RCONST  •  160.00  RECONSTRUCTION  PERIOD 

URBTIT  -  INDUSTRIAL 

URBAN  •  PUB  URBAN  DAMAGE  CATEGORY  10 

RCONST  -  160.00  RECONSTRUCTION  PERIOD 

URBTIT  >  PUBLIC  WORKS 

URBAN  •  OTHER  URBAN  DAMAGE  CATEGORY  10 

RCONST  ■  30.00  RECONSTRUCTION  PERIOD 

URBTIT  «  OPEN  SPACE 


WRUIO 
RCH  3 


GAUGE  COE  STATE  COUNTY  TOWN  WATSHO  6UBASN  CONO  CMNTY  FL0I8T  LEVEE  CHANNL 

CAGE  3  OMAHA  80  HUGH  MISS  8UBA  CONGI 


URBAN  PROPERTY  DAMAGE  ($1000) 


ELEVATION 

RES 

STRUCTURES 

COM 

STRUCTURES 

XNO 

STRUCTURES 

PUB 

OTHER 

66.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

32.80 

68.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

36.71 

70.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

50.87 

72.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

60.06 

67.66 

74.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

268.54 

154.34 

76.00 

115.54 

10.50 

0.00 

0.00 

6.30 

0.25 

577.50 

230.06 

78.00 

871.12 

39.00 

0.00 

0.00 

16.24 

0.50 

1084.36 

305.90 

80.00 

1494.66 

73.50 

0.00 

0.00 

75.40 

2.00 

2150.93 

376.92 

82.00 

2607.87 

06.00 

0.00 

0.00 

504.09 

6.00 

3574.64 

442.28 

84.00 

3713.40 

124.50 

99.07 

1.30 

1015.27 

14.50 

5414.48 

496.41 

86.00 

5037.90 

157.50 

440.78 

4.10 

3816.49 

20.25 

7279.02 

550.75 

86.00 

6350.32 

184.50 

835.89 

5.00 

6457.52 

27.00 

9521.86 

602.52 

80.00 

7733.48 

216.00 

12S9.10 

7.50 

10333.44 

34.50 

11681.13 

649.54 

82.00 

9109.71 

250.50 

1886.70 

8.10 

14634.30 

41.50 

14180.46 

660.96 

94.00 

10795.49 

312.00 

2611.03 

10.70 

10167.43 

50.25 

16456.01 

705.83 

06.00 

12655.27 

370.50 

3424.39 

12.40 

22663.87 

56.50 

18662.77 

731.51 

98.00 

14808.92 

447.00 

4288.62 

14.90 

25823.57 

62.25 

20516.59 

757.72 

100.00 

17237.76 

519.00 

6186.76 

16.10 

28383.24 

66.00 

21355.35 

784.33 

RE8VR 

OAHE 


STRUCTURES 

0.00 

0.10 

1.40 
5.20 

6.40 
12.00 
15.50 
17. 
20. 
22. 
24. 
26.20 

27.20 
27.00 

28.40 

20.40 

30.20 
30.60 
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WATER  RESOURCE  UNIT 

OR  RCH  4  GAGE  4  0  CITY  OF  FORT  PIERRE 

WRUIO  •  RCH  4  WATER  RESOURCE  UNIT  10 
GAUGE  •  GAGE  4 

DELTEL  •  0.00  QAUQC  ELEVATION  OFFSET 

WRUTIT  •  CITY  OF  FORT  PIERRE 

WATER  RESOURCE  UNIT  SOUNOARY  SPECIFICATIONS 

06  OMAHA  SO  HUGH  MISS  8UBA  CONOI 

OIST  •  OMAHA  COE  DISTRICT 

STATE  •  80 

COUNTY  »  HUGH 

WATSHO  ■  MISS  WATERSHED 

SUBASN  •  6UBA  SUBSASIN 

CONG  -  C0NG1  CONGRESSIONAL  DISTRICT 

06  RECORD  •  RESERVOIR  PROJECT 
OS  OAHE  OAHE  RESERVOIR 
RESIO  -  OAHE  RESERVOIR  PROJECT  ID 

RESTIT  •  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 

FS  RECORD  •  FLOOD  STAGE  ELEVATION 
F8  40 

2R  RECORD  •  REACH  DATA  •  OSS  PATHNAME 

2R  A»HISSOURI  e*RCH  4  C«ELEVAT ION -CURVES  E«tSS2  FMJR8AM-EX16T1N0 

URBAN  •  RES  URBAN  DAMAGE  CATEGORY  ID 

RCONST  -  160.00  RECONSTRUCTION  PERIOD 

URBTIT  •  RESIDENTIAL 

URBAN  •  COM  URBAN  DAMAGE  CATEGORY  10 

RCONST  «  180.00  RECONSTRUCTION  PERIOD 

URBTIT  ■  COMMERCIAL 

URBAN  •  INO  URBAN  DAMAGE  CATEGORY  10 

RCONST  «  160.00  RECONSTRUCTION  PERIOD 

URBTIT  a  INDUSTRIAL 

URBAN  •  PUB  URBAN  DAMAGE  CATEGORY  10 

RCONST  a  ISO. 00  RECONSTRUCTION  PERIOD 

URBTIT  a  PUBLIC  WORKS 

URBAN  •  OTHER  URBAN  DAMAGE  CATEGORY  ID 
RCONST  a  30.00  RECONSTRUCTION  PERIOD 

URBTIT  a  OPEN  SPACE 


WRUIO  GAUGE  COE  STATE  COUNTY  TOMM  WATSHO  SUBASN  CONG  CMNTY  FLOIBT  LEVEE  CHANNL  RE8VR 
RCH  4  GAGE  4  OMAHA  SO  HUGH  MIBB  8UBA  C0M01  OAHE 


ELEVATION 

RES 

URBAN  PROPERTY 
STRUCTURES 

DAMAGE  1 
COM 

[61000) 

INO 

PUB 

OTHER 

40.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

41.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.03 

42.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.16 

43.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.64 

44.00 

0.00 

0.00 

0.00 

1776.78 

0.00 

1.31 

45.00 

364.77 

48.50 

0.00 

3462.66 

0.00 

2.12 

46.00 

1866.39 

129.00 

0.00 

4007.06 

0.00 

3.07 

47.00 

3387.90 

163.50 

0.00 

4010.66 

0.00 

4.15 

48.00 

4636.84 

190.50 

0.00 

6020.96 

0.00 

5.37 

49.00 

5771.99 

214.50 

0.00 

7159.04 

0.00 

6.75 

50.00 

6741.48 

220.50 

0.00 

7874.20 

0.00 

6.29 

51 .00 

7518.36 

223.50 

0.00 

6261 .72 

0.00 

0.96 

52.00 

6246.69 

229.50 

0.00 

$435.23 

0.00 

11.77 

53.00 

9000.75 

235.50 

0.00 

0686.96 

0.00 

13.73 

54.00 

8896.69 

241.50 

0.00 

6001.61 

0.00 

15.79 

55.00 

10612.97 

247.50 

0.00 

9128.74 

0.00 

17.96 

56.00 

11411.66 

252.00 

0.00 

0295.68 

0.00 

20.27 

57.00 

11667.18 

255.00 

0.00 

9456.24 

0.00 

22.67 
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MATCH  HCSOURCC  UNIT 

OH  u  OAOC  4  0  CTANLCY  COUNTY  08  Of  fQHT  PIERAC 

HRUIO  ■  RCH  e  MATCH  HCSOUHCC  UNIT  ID 
GAUGE  •  GAQi  4 

OCLTCL  •  0.00  GAUGC  CLCVATION  OFFSET 

WRUTIT  •  STANLEY  COUNTY  08  OF  FORT  PIERRE 

MATER  RESOURCE  UNIT  BOUNOAAY  SPECIFICATIONS 

06  OMAHA  80  8TAN  H188  SUBA  CONGt 


018T  -  OIMNA  COC  018TRICT 

STATE  •  80 

COUNTY  ■  STAN 

NAT6H0  •  MISS  NATER8HE0 

SUBASN  -  SUBA  8UB8ASIN 

CONG  •  C0N61  CONGRESSIONAL  DISTRICT 


06  RECORD  •  RESERVOIR  PROJECT 
08  QAHC  QAHE  RESERVOIR 
RESIO  -  OAHE  RESERVOIR  PROJECT  10 

RESTXT  -  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 

F8  RECORD  •  FLOOO  STAGE  ELEVATION 
FS  40 

2R  RECORD  •  REACH  DATA  •  OSS  PATHNAME 

ZR  A«HI$SOURI  8-RCH  6  C»ELEVAT ION  CURVES  E*l0fi2  F-AGEXISTING 
CROPIO  -  WHEAT 

CROPAR  •  29.00  %  OF  REACH  PLANTED 


CROPIO  »  OATS 

CROPAR  «  21.00  %  OF  REACH  PLANTED 


CROPIO  -  HILO 

CROPAR  •  90.00  %  Of  REACH  PLANTED 


WRUIO 
RCH  S 


GAUGE  COC  STATE  COUNTY 
GAGE  4  OMAHA  SO  STAN 


TOWN  MATSHO  SUBASN  CONG 

HISS  SUBA  C0MG1 


CMNTY  FLO I ST 


LEVEE  CHANNL 


RE8VR 

QAHE 


CUMULATIVE  CROP  AREA  (ACRES) 


ELEVATION 

AREA 

MHEAT 

OATS 

MILO 

40.00 

0.00 

0.00 

0.00 

0.00 

90.00 

978.00 

167.62 

121 .3S 

289.00 

60.00 

580.00 

168.20 

121.80 

290.00 

70.00 

980.00 

188.20 

121. SO 

290.00 

80.00 

580.00 

168.20 

121.80 

290.00 

90.00 

880.00 

188.20 

121.80 

290.00 

100.00 

980.00 

1S8.20 

121.80 

290.00 

110.00 

980.00 

168.20 

121.80 

290.00 

120.00 

980.00 

168.20 

121.80 

290.00 

130.00 

880.00 

108.20 

121.80 

290.00 

140.00 

580.00 

ISO. 20 

121.80 

290.00 

190.00 

980.00 

ISO. 20 

121.00 

290.00 

160.00 

980.00 

168.20 

121.80 

290.00 

170.00 

980.00 

168.20 

121.80 

290.00 
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MATER  RESOURCE  UNIT 

DR  RCH  7  GAGE  II  0  HUGHES  COUNTY,  08  Of  RIERRE 

MIUIO  •  RCH  7  MATER  RESOURCE  UNIT  10 
GAUGE  *  GAGE  II 

OELTEL  -  0.00  GAUGE  ELEVATION  OFFSET 

MRUTIT  •  HUGHES  COUNTY,  06  Of  RIERRE 

MATER  RESOURCE  UNIT  SOLMOARY  SPECIFICATIONS 

06  OMAHA  SO  HUSH  HISS  aiQM  CQNGI 

0I8T  •  OIMHA  COE  DISTRICT 

STATE  •  SO 

COUNTY  -  HUGH 

HATSHO  •  HISS  MTERSHEO 

8UBASN  •  SU6H  SUSSASIN 

CONG  •  CONGI  congressional  DISTRICT 

OS  RECORD  ■  RESERVOIR  PROJECT 
OS  OAHE  OAHE  RESERVOIR 
RESIO  •  OAHE  RESERVOIR  PROJECT  10 

RESTIT  >  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 

FS  RECORD  -  FLOOD  STAGE  ELEVATION 
FS  20 

ZR  RECORD  -  REACH  DATA  -  OSS  PATHNAME 

ZR  A-MISSOURI  H>RCH  7  C-CLEVAT ION -CURVES  E*1S62  FaAG-EXISTlNQ 
CROPIO  •  MHEAT 

CROPAR  •  IS. 00  %  Of  REACH  PLANTED 

CROPIO  •  CORN 

CROPAR  -  36.00  M  Of  REACH  PLANTED 

CROPIO  •  OATS 

CROPAR  •  14.00  %  Of  REACH  PLANTED 

CROPIO  ■  MILO 

CROPAR  .  10.00  %  Of  REACH  PLANTED 


WflUIO  GAUGE  COE  STATE  COUNTY 
RCH  7  GAGE  II  OMAHA  SO  HUGH 


TOMl  MATSHO  SUOASN  CONG  CIBITY  FLOIST 

HISS  sues  OONGI 


LEVEE  CHANNL 


RESVR 

OAHE 


ELEVATION 


CUMULATIVE  CROP  AREA  (ACRES) 

AREA  MIEAT  CORN  OATS 


MILO 


20.00 

0.00 

0.00 

30.00 

789.00 

142.02 

40.00 

1779.00 

319.50 

90.00 

2819.00 

470.70 

eo.oo 

3490.00 

622.62 

70.00 

3884.00 

717.12 

eo.oo 

4448.00 

600.28 

eo.oo 

4997.00 

827.46 

100.00 

4689.00 

644.02 

110.00 

4780.00 

660.40 

120.00 

4899.00 

873.90 

130.00 

4936.00 

888.48 

140.00 

9048.00 

908.64 

150.00 

9126.00 

922.68 

190.00 

5190.00 

934.20 

170.00 

9226.00 

840.66 

0.00 

0.00 

0.00 

284.04 

110.46 

78.90 

638.00 

248.90 

177.90 

841.40 

366.10 

261.90 

1249.24 

464.26 

349.90 

1434.24 

997.76 

398.40 

1600.96 

622.44 

444.60 

1694.82 

643.98 

499.70 

1668.04 

666.46 

468.90 

1720.60 

660.20 

479.00 

1747.80 

679.70 

489.90 

1776.96 

681.04 

493.60 

1817.28 

706.72 

504.80 

1849.36 

717.64 

512.60 

1868.40 

726.60 

519.00 

1881.36 

731.64 

922.60 
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MATER  RESOURCE  UNIT 

OR  RCN  t  OACE  It  0  STANLEY  COUNTY,  08  OF  FORT  PIERRE 

MIUIO  -  RCH  8  MATER  RESOURCE  UNIT  10 
OAUQE  •  QAOE  It 

OELTEL  •  0.00  GAUGE  ELEVATION  OFFSET 

tMtUTlT  •  STANLEY  COUNTY,  OS  OF  FORT  PIERRE 

MATER  RESOURCE  UNIT  SOUNOARY  SPECIFICATIONS 

08  OMAHA  SO  STAN  HISS  SUSS  CONGI 

OIST  •  OMAHA  COE  OISTRICT 

STATE  •  SO 

COUNTY  ■  RTAH 

MATSHO  •  HISS  MATERSHEO 

SUSASN  •  SUBS  SUaSASIN 

CONG  •  CONGI  CONGRESSIONAL  OISTRICT 

08  RECORD  ■  RESERVOIR  PROJECT 
OS  OAHE  OAHE  RESERVOIR 
RESIO  -  OAHE  RESERVOIR  PROJECT  10 

RE8TIT  -  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 

FS  RECORO  -  FLOOO  STAGE  ELEVATION 
FS  30 


ZR  RECORD  -  REACH  DATA  -  OSS  PATHNAHE 

ZR  A>HISSOURI  a^CH  S  C-ELEVATION-CURVES  E-1B82  F-AG-EXISTINO 

CROPIO  -  MHEAT 
CROPAR  •  28.00  %  OF  REACH  PLANTED 

CROPIO  •  OATS 

CROPAR  •  21.00  \  OF  REACH  PLANTED 

CROPIO  •  HILO 

CROPAR  ■  $0.00  %  OF  REACH  PLANTED 


wnuio  QAUQC 

COC 

STATE  COUNTY 

TOi 

RCH  •  QAGE  11 

OMAHA 

80 

STAN 

CUMULATIVE 

CROP  AREA  (4 

ELEVATION 

MiEAT 

OATS 

MILO 

30.00 

0.00 

0.00 

0.00 

40.00 

0.00 

0.00 

0.00 

90.00 

0.00 

0.00 

0.00 

60.00 

0.00 

0.00 

0.00 

70.00 

0.00 

0.00 

0.00 

60.00 

0.00 

0.00 

0.00 

90.00 

0.00 

0.00 

0.00 

100.00 

0.00 

0.00 

0.00 

110.00 

0.00 

0.00 

0.00 

130.00 

0.00 

0.00 

0.00 

130.00 

0.00 

0.00 

0.00 

140.00 

0.00 

0.00 

0.00 

150.00 

0.00 

0.00 

0.00 

160.00 

0.00 

0.00 

0.00 

170.00 

0.00 

0.00 

0.00 

MATSHO 

HISS 


8UBASN 

SUBS 


CONG  CHNTY  FLDIST 
CONGI 


LEVEE  CHANNL 


RESVR 

OAHE 
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MATER  RESOURCE  UNIT 

OR  RCN  0  QACE  11  0  LONER  BRULE  RESERVATION.  STANLEY  COtMTY 

VAUIO  •  RCH  B  MATER  RESOURCE  UNIT  10 
a  GAGE  1 1 

OELTEL  •  0.00  GAUGE  ELEVATION  OFFSET 

MRUTIT  -  LONER  BRULE  RESERVATION.  STANLEY  COUNTY 

MATER  RESOURCE  UNIT  BOUWMRV  BPECIFICATIONS 

OB  OMAHA  SO  STAN  HISS  LBRU  CQMQ1 

0I8T  •  OMAHA  COE  DISTRICT 

STATE  -  SO 

COUNTY  ■  STAN 

MATSHO  -  MISS  MATER8HED 

SUBA8N  •  LBRU  SUBBASIN 

CONG  •  CONGI  CONGRESSIONAL  DISTRICT 

08  RECORD  '  RESERVOIR  PROJECT 
08  OAHE  QAHE  RESERVOIR 
RE810  •  OAHE  RESERVOIR  PROJECT  10 

RE8TIT  «  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 

F8  RECORD  •  FLOOO  STAGE  ELEVATION 
FS  20 

ZR  RECORD  •  REACH  DATA  •  OSS  PATHNAME 

ZR  A-MISSOURX  B-RCH  S  C«ELEVAT10N-CURVE8  E«tSS2  F-AG^EXISTING 
CROP 10  «  DMEAT 

CROPAR  «  20.00  %  OF  REACH  PLANTED 

CROPIO  *  OATS 

CROPAR  •  21 .00  %  OF  REACH  PLANTED 

CROPIO  -  HILO 

CROPAR  »  50.00  %  OF  REACH  PLANTED 


WRUIO  GAUGE  COE  STATE  COUNTY  TONN  MATSHO  SUBA8N  CCNO  CHNTY  FLOIST  LEVEE  CHANNL  RESVR 

RCH  0  GAGE  11  OMAHA  SO  STAN  MISS  LBRU  CONGI  OAHE 


CUMULATIVE  CROP  AREA  (ACRES) 


ELEVATION 

AREA 

NHEAT 

OATS 

MILO 

20.00 

0.00 

0.00 

0.00 

0.00 

00.00 

635.00 

184.15 

133.35 

317.50 

40.00 

1730.00 

501.70 

363.30 

066.00 

50.00 

2281.00 

661.40 

476.01 

1140.50 

60.00 

2823.00 

816.67 

562.63 

1411.50 

70.00 

3274.00 

049.46 

687.54 

1637.00 

80.00 

3368.00 

976.72 

707.26 

1664.00 

00.00 

3374.00 

076.46 

70S. 54 

1607.00 

100.00 

3374.00 

076.46 

700.54 

1607.00 

110.00 

3374.00 

078.46 

706.54 

1667.00 

120.00 

3374.00 

078.46 

706.54 

1687.00 

130.00 

3374.00 

076.46 

70S. 54 

1667.00 

140.00 

3374.00 

976.46 

706.54 

1667.00 

150.00 

3374.00 

978.46 

706.54 

1687.00 

160.00 

3374.00 

078.46 

70S. 54 

1667.00 

170.00 

3374.00 

07S.46 

706.54 

1667.00 
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WATER  RESOURCE  UNIT 

OR  RCH10  GAGE  11  0  CROW  CREEK  RESERVATION,  HUGHES  COUNTV 

NRUIO  •  RCH10  WATER  RESOURCE  UNIT  10 

■  GAOE  1 1 

OELTEL  -  0.00  GAUGE  ELEVATION  OFFSET 

WRUTIT  -  CROW  CREEK  RESERVATION,  HUGHES  COUNTY 

IMTER  RESOURCE  UNIT  BOUNDARY  SPECIFICATIONS 

OB  OMAHA  80  HUGH  MISS  CRON  C0NG1 

DIET  •  OMAHA  COE  018TRICT 

STATE  »  80 

COUNTY  •  HUGH 

WATSHO  •  MISS  WATERSHEO 

8UBA8N  ■  CROW  SUBSASIN 

CONG  «  C0N01  CONGRESSIONAL  0I8TRICT 

08  RECORO  ■  RESERVOIR  PROJECT 
06  OAHE  OAHE  RESERVOIR 
RESIO  •  OAHE  RESERVOIR  PROJECT  10 

RESTIT  •  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 

FS  RECORO  •  FLOOO  STAGE  ELEVATION 
F8  10 

2R  RECORD  •  REACH  DATA  •  OSS  PATHNAME 

ZR  A-HISSOURI  B-RCH  10  C-ELEVAT ION -CURVES  E«1S62  F-AGEXISTING 
CROPID  •  WHEAT 

CROPAR  «  IS. 00  %  OF  REACH  PLANTEO 

CROPIO  •  CORN 

CROPAR  •  36.00  %  OF  REACH  PLANTEO 

CROPIO  «  OATS 

CROPAR  a  14.00  %  OF  REACH  PLANTEO 

CROPIO  •  HILO 

CROPAR  -  10.00  %  OF  REACH  PLANTEO 


WRUIO  GAUGE  OOC  STATE  COUNTY  TOWN  WATSHO  SUBASN  CONG  CMNTY  FLDI8T  LEVEE  CHANNL  RESVR 


RCH10  GAOE 

11  OMAHA 

60 

HUGH 

M188 

CROW  C0NG1 

CUMULATIVE 

CROP  AREA  (ACRES) 

ELEVATION 

AREA 

IMEAT 

CORN 

0AT8 

MILO 

10.00 

0.00 

0.00 

0.00 

0.00 

0.00 

20.00 

826.00 

146.66 

207.36 

115.64 

82.60 

30.00 

2363.00 

426.34 

660.66 

330.62 

236.30 

40.00 

4060.00 

730.60 

1461.60 

568.40 

406.00 

50.00 

5563.00 

1001.34 

2002.66 

776.82 

558.30 

60.00 

7550.00 

1358.00 

2716.00 

1057.00 

755.00 

70.00 

6674.00 

1587.32 

3104.64 

1242.36 

667.40 

60.00 

10116.00 

1620.68 

3641.76 

1416.24 

1011.60 

80.00 

11418.00 

2055.24 

4110.46 

1508.52 

1141.60 

100.00 

11666.00 

2136.24 

4272.48 

1661.52 

1186.60 

110.00 

11866.00 

2158.02 

4316.04 

1676.46 

1186.80 

120.00 

12076.00 

2174.04 

4348.06 

1680.82 

1207.60 

130.00 

12148.00 

2166.62 

4373.64 

1700.66 

1214.80 

140.00 

12202.00 

2186.36 

4302.72 

;700.26 

1220.20 

150.00 

12221.00 

2106.76 

4300.56 

1710.04 

1222.10 

160.00 

12245.00 

2204.10 

4406.20 

1714.30 

1224.50 

170.00 

12274.00 

2200.32 

4416.64 

1716.36 

1227.40 
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HATER  RESOURCE  UNIT 

OR  RCHII  OACE  11  0  LOKR  BRULE  RESERVATIQM,  LVHAM  COUNTY 

mUIO  -  RCM11  HATER  RESOURCE  UNIT  10 

QAUQE  •  GAOE  11 

OELTEL  •  0.00  OAUQE  ELEVATION  OfFSET 

IMUJTIT  •  LONER  BRULE  RESERVATION,  LVMN  COUNTY 

HATER  RESOURCE  UNIT  BOUNDARY  SMCIFICATIONB 

OB  OMAHA  SO  LYIM  HISS  LBRU  C0N01 

OIST  •  OMAHA  COE  OISTRICT 

STATE  «  SO 

COUNTY  •  LYNN 

HATSMO  •  HISS  HATERSMEO 

SUBASN  •  LBRU  SUBBASIN 

CONO  •  00N01  CONGRESSIONAL  DISTRICT 

06  RECORD  ■  RESERVOIR  PROJECT 
OS  OAHE  OANE  RESERVOIR 
RESIO  •  GAME  RESERVOIR  PROJECT  10 

RESTIT  •  OAHE  reservoir  RESERVOIR  PROJECT  TITLE 

FS  RECORD  -  FLOOO  STAGE  ELEVATION 
FS  0 


ZR  RECORD  ■  REACH  DATA  -  OSS  PATHNAME 
ZR  A>H1SS0URI  BMICH  II  C>ELEVAT ION -CURVES 


CROP  10  • 
CROPAR 


CROPID  • 
CROPAR  • 


CROP  10  • 
CROPAR 


COfM 

to. 00  %  OF  REACH  PLANTED 
OATS 

17.00  %  Of  REACH  PLANTED 
HILO 

07.00  %  OF  REACH  PLANTED 


E-1002  F«A0>EX10TIN0 


WRUXO  QAUQE  COE  STATE  COUNTY 
RCHII  QAQE  11  OMAHA  SO  LVHN 


TOM  NATSHO  SUBASN  OONQ  CHNTV  aOXST 

HISS  LBRU  CONQI 


LEVEE  CHANNL 


RE8VR 

DANE 


ELEVATION 

AREA 

CUMULATIVE 

CORN 

CROP  AREA  (ACRESI 

OATi  HILO 

0.00 

0.00 

0.00 

0.00 

0.00 

10.00 

926.00 

64.16 

69.42 

392.42 

20.00 

3tS4.00 

909.44 

941 .29 

2133.29 

30.00 

9961.00 

692.16 

1011.67 

3967.17 

40.00 

7937.00 

1209.92 

1261 .29 

9049.79 

90.00 

6740.00 

1389.94 

1487.33 

9961.63 

60.00 

0722.00 

1999.92 

1692.74 

6913.74 

70,00 

10653.00 

1704.49 

1611.01 

7137.91 

80.00 

11798.00 

1661.29 

1996.66 

7677.66 

90.00 

13492.00 

2192.32 

2286.64 

9012.64 

100.00 

14909.00 

2321.44 

2466.93 

8721.03 

110.00 

19073.00 

2411.68 

2962.41 

10099.91 

120.00 

19468.00 

2479.04 

2628.73 

10304.23 

130.00 

19906.00 

2999.36 

2718.32 

10717.32 

140.00 

16496.00 

2638.36 

2804.32 

11062.32 

190.00 

16644.00 

2699.04 

2863.46 

11269.46 

160.00 

17212.00 

2793.92 

2926.04 

11932.34 

170.00 

17590.00 

2814.40 

2990.30 

11769.30 
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WATER  RESOURCE  UNIT 
OR  RCHt2  GAGE  11 


0  CROW  CREEK  RESERVATION,  HYOE  COUNTY 


WRUIO  -  RCNia  WATER  RESOURCE  UNIT  10 

gauge  ■  GAGE  11  _ 

OELTEL  •  0.00  GAUGE  ELEVATION  OFFSET 

WRUTir  «  CROW  CREEK  RESERVATION,  NVDE  COUNTY 


WATER  RESOURCE  UNIT  SOUNOARV  SPECIFICATIONS 
oe  OMAHA  SO  HYDE  HISS  CROW 


CONQt 


018T  •  OIMHA  COE  DISTRICT 

STATE  •  SO 

COUNTY  •  HYOE 

WAT8H0  -  HISS  WATERSHED 

SUBASN  •  CROW  SUBBASIN 

CONG  •  00NO1  CONGRESSIONAL  DISTRICT 


OS  RECORD  •  RESERVOIR  PROJECT 
OS  OAHE  OAHE  RESERVOIR 
RESIO  "  OAHE  RESERVOIR  PROJECT  ID 

RE8T1T  -  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 


F6  RECORD  •  FLOOD  STAGE  ELEVATION 
FS  10 


2R  RECORD  -  REACH  DATA  -  OSS  PATHNAME 

ZR  A*UIS80UR1  fi«RCH  12  C-ELEVATIONCURVES  E-10S2  F-AGEXISTINQ 


CROP  ID  - 
CROPAR  a 

CROPIO  a 
CROPAR  a 

CROPIO  a 
CROPAR  a 


WHEAT 

20.00 


OATS 

36.00 


MILO 

17.00 


%  OF  REACH 
%  OF  REACH 
%  OF  REACH 


PLANTED 

PLANTED 

PLANTED 


WRUID  GAUGE 
flCHl2  GAGE  11 


COE  STATE  COUNTY 

OMAHA  80  HYOE 


TOWN  WAT8H0  8U8ASN  CONG 
HISS  CROW  C0NG1 


CUNTY  FLDI6T 


LEVEE  CHANNL 


RESVR 

OAHE 


CUMULATIVE  CROP 

AREA  (ACRES) 

ELEVATION 

AREA 

WHEAT 

OATS 

MILO 

10.00 

0.00 

0.00 

0.00 

0.00 

20.00 

14.00 

4.06 

9.04 

2.38 

30.00 

46.00 

13.34 

19.96 

7.82 

40.00 

62.00 

17.96 

22.32 

10.94 

90.00 

77.00 

22.33 

27.72 

13.06 

80.00 

68.00 

26.42 

39.28 

16.68 

70.00 

146.00 

43.21 

93.64 

29.33 

80.00 

206.30 

60.32 

74. SS 

39.36 

00.00 

299.00 

73.69 

61.60 

43.39 

100.00 

329.00 

09.41 

118.44 

99.93 

110.00 

406.00 

117.74 

140.16 

66.02 

120.00 

473.00 

137.17 

170.28 

90.41 

130.00 

993.00 

160.37 

160.08 

84.01 

140.00 

627.00 

161.63 

229.72 

106.96 

150.00 

669.00 

201.99 

250.20 

118.15 

160.00 

793.00 

216.37 

271.08 

126.01 

170.00 

803.00 

232.87 

286.08 

138.51 
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OATEK  RESOURCE  UNIT 

OR  RCHtS  CAGE  II  0  CRON  CREEK  RESERVATION,  BUFFALO  COUNTY 

NRUID  •  RCH13  HATER  RESOURCE  IRIIT  ID 

GAUGE  -  GAGE  11 

DELTEL  •  0.00  GAUGE  ELEVATION  OFFSET 

MIUTIT  -  CRON  CREEK  RESERVATION,  BUFFALO  COUNTY 

HATER  RESOURCE  UNIT  BOUNQMV  SFCCIFICATIONB 

OB  ONAHA  BO  RUFF  NIBS  CROH  CONGI 

DIST  -  ONAHA  COE  DISTRICT 

STATE  -  SO 

COUNTY  •  BUFF 

HATSHO  •  MISS  HATERSHEO 

8U8A8N  •  CROH  SUBBASIN 

CONG  •  CONGI  CONGRESSIONAL  DISTRICT 


08  RECORD  -  RESERVOIR  PROJECT 
08  QAHE  OAHE  RESERVOIR 
RESIO  ■  OAHE  RESERVOIR  PROJECT  10 

RESTIT  •  OAHE  RESERVOIR  RESERVOIR  PROJECT  TITLE 

F8  RECORD  -  FLOOD  STAGE  ELEVATION 
FB  0 

ZR  RECORD  -  REACH  DATA  ■  068  PATHNAME 

ZR  A«MI8S0URI  B-RCH  13  C>ELEVAT ION -CURVES  E-IBSO  FaAO-EXISTING 

CROP  10  •  HHEAT 

CROPAR  -  14.00  R  OF  REACH  PLANTED 

CROPIO  -  CORN 

CROPAR  •  30.00  R  OF  REACH  PLANTED 

CROPIO  -  OATS 

CROPAR  •  12.00  R  OF  REACH  PLAMTEO 

CROPIO  •  HILO 

CROPAR  .  25.00  R  OF  REACH  PLANTED 


NRUIO  QAUOE 
RCHI3  GAGE  II 


COE  STATE  COUNTY 

OMAHA  SO  BUFF 


TOm  HATSHO  SUBASN  CONG  CMNTY  FLOIST 

M168  CROH  CONGI 


LEVEE  CHANNL 


RESVR 

QAHE 


ELEVATION 


CUMULATIVE  CROP  AREA  (ACRES! 

AREA  HHEAT  CORN  OATS 


MILO 


0.00 

0.00 

0.00 

10.00 

162.00 

26.46 

20.00 

202.00 

26.26 

30.00 

321.00 

44.84 

40.00 

587.00 

63.56 

90.00 

1390.00 

168.00 

60.00 

2644.00 

386.16 

70.00 

9067.00 

709.36 

80.00 

6310.00 

664.66 

90.00 

6698.00 

869.66 

100.00 

7270.00 

1017.60 

110.00 

7487.00 

1046.16 

120.00 

7626.00 

1067.82 

130.00 

7688.00 

1077.66 

140.00 

7796.00 

1066.64 

150.00 

7818.00 

1084.92 

160.00 

7864.00 

1100.06 

170.00 

7801.00 

1106.14 

0.00 

0.00 

0.00 

70.86 

21.84 

46.90 

76.76 

24.24 

90.90 

126.18 

36.62 

60.29 

232.63 

71.64 

148.29 

926.60 

162.00 

337.90 

1108.16 

341.28 

711.00 

1976.13 

606.04 

1266.79 

2464.41 

766.28 

1579.79 

2680.61 

627.68 

1724.79 

2636.30 

672.40 

1617.90 

2818.63 

696.44 

1671.75 

2874.82 

816.96 

1907.00 

3002.61 

823.88 

1924.79 

3024.64 

830.72 

1938.00 

3048.02 

936.10 

1894.90 

3066.96 

843.68 

1966.00 

3061.38 

846.12 

1879.29 
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Alwlysia  ProgrM  Iflptft  Data 

Tl  MISSOURI  RIVER 

T2  OAHE  OAM  TO  BIO  BENO  0AM  IN  SOUTH  DAKOTA 

T3  TEST  INPUT  DATA  FOR  U6C  IN  THE  OMAHA  DISTRICTS  RMS 

J1  1  0 

JE  02JUN83  10JUNS3 

P8  OAHE  100 

TA  TfUCE  ALL 

EJ 
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MISSOURI  RIVER 

OAHE  DAM  TO  BIG  BEND  DAM  IN  SOUTH  DAKOTA 
TEST  INPUT  DATA  FOR  USE  IN  THE  OMAHA  DISTRICTS  RMS 
GAUGE  HYDROGRAPHS 


o  ooooooooo 

S  o  00  CO o)  r- <o  o 
00  00  00  r- C' f'. 
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STRUCTURES  FLOODED  0.00  0.00  0  00 
PEOPLE  FLOODED  0.00  0.00  0.00 
AREA  FLOODED  (ACRES)  0.00  0.00  0.00 
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WITHOUT  PROJECT  CONDITIONS  WITH  PROJECT  CONDITIONS  PROJECT  ACCOMPLISHMENTS 


GRAND  TOTAL  1197.8  33764.8  68227.2  642.1  0.0  1197.2  33784.6  62227.2  642.1  0.0  0.0  0.0  0.0  0.0  0.0 
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